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RESEARCH MEMORANDUM 
AN INVESTIGATION OF A HIGH-ASPECT-RATIO WING 
HAVING 0.20-CHORD PLAIN ATLE?ONS IN THE 
LANGLEY 8-FOOT HTGH-SPEED TUNNEL 
By Arvo A. Luia 
SUMMARY 
A three-dimensional lateral-control investigation 
was made at high s peeds of a wing of high aspect ratio 
having 0,20-chord straight-sided-profile plain ailerons 
with a scan 37 . 5 percent of- the wing semisan. Spanwise loadings and nornents and rolling-moment coefficients were 
obtained from pressure-distribution measurements, and 
hinge-moment data were obtained by an electrical strain 
gage for Mach numbers um to 0.925 at aileron deflections 
from 10 0 to 10- and at various angles of attack. 
The wind-tunnel test data indicate no unusual rolling-
moment and aileron hinge-moment characteristics for an 
airplane with this oarticulr wing-aileron combination and 
designed to o p erate at level-flight Mach numbers up 
to 0.830. At higher Mach numbers-, com p arable to those 
obtained in dives, therolling effectiveness was reduced 
but the ailerons still produced some rolling moment at zero 
and ositive lifts up to the maximum test Mach number ofO.925. 
At Mach numbers between 0.880 and 0.900 there is possibility, 
however, of flexibility-induced aileron snatch for an airplane 
having an aileron control system of inadequate stiffness, 
I NTRODTCTION 
A general research p rogram conducted in	 nection 
with the design of a high-speed airplane wik	 wing of 
high aspect ratio has been undertaken by	 ational 
Advisory Committee for Aeronautics. Basçiwing character- 
istics including data on normal force,	 loading, 
pitching moment, drag, and wake widt've been presented- 
in reference 1 for a wing of this 	 This wing has an 
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NACA 65-210 airfoil section and an aspect ratio of 9
. 
As 
an aid in the design of a horizontal tail for use with this 
type of wing.., tests were made to determine the downwash 
and flow fluctuations behnd the wing, and the data from 
these tests are presented in reference 2. The effects of 
a solid-front dive brake, a slotted dive brake, and a dive-
recovery flap on the basic wing characteristics at high 
Mach numbers, together with an investigation of the average 
incremental downwash due to the addition of the dive-
recovery flap , are presented in reference . 
The tests presented herein were made to determine 
the aerodynamic characteristics of 0.20-chord plain ailerons 
on a wing of hIgh aspect ratio at high speeds. Lateral-
control data including hinge-moment coefficients, rolling-
moment coefficients, pitching-moment coefficients, and 
span loadings were obtained for Mach numbers from 0.400 
to 0.925 and at aileron deflections from _lOU) to 100 for 
various wing angles of attock. 
SYMBOLS
The symbols used herein are defined as follows: 
a	 angle of attack of finite-span wing 
V	 velocity in undisturbed stream 
P O	 static p ressure in undisturbed stream 
p	 local static pressure at a oint on airfoil section 
P	 mass density in undisturbed stream 
a	 speed of sound in undisturbed stream 
q	 dynamic pressure in undisturbed stream !pv2 
/	 - 
P '	 oressure coefficient
\ q 
P	 critical pressure coefficient obtained when local 
cr	
speed of sound is reached at some point on 
airfoil section 
M	 Mach number (V/a) 
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aileron deflection; Dositive for down deflection 
ba	 span of aileron; model value, 0,590 ft 
c	 section chord of wing 
C a	 section aileron chord measured along airfoil chord 
line from hinge axis of aileron to trailing edge 
of ctil o.l 
root-mean-square chord of aileron; model value, 
(
	Ft— baO.O5LL ft ( 
	
ca  
S	 area of complete wing; model value, 1.10 sq ft 
C l mean aerodynamic chord of wing; model value, 
7	 b/2 
o. 13 7 f  (c = I j	 2 d) 
Ha	 aileron hinge, moment
2 0	 1	 — 
°ha	
aileron nie-moment coefcient aca 
resultant oressure coefficient across aileron seal 
= (Value of P below seal) 
- (Value of p above seal)) 
x	 distance along chord from leading edge of airfoil 
section 
y	 distance along semspan from wing center line 
b	 span of wing; model value, 3 .15 ft 
section normal-force coefficient of wing fro 
Pressure-distribution data 
cflf(PL_PTJ)dx 
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chanpe in section normal-force coefficient of air- 
foil due to aileron deflection 
Ac =	
0	
-	 - (
	
-	
a=°i dx
c	 [(PL 
cr.	 section pitching-moment coefficient of airfoil 
about quarter-chord point from pressure-
distribution data; pitching moment due to chord 
forces not included 
C
	
r	
- Px -
	
dx 
LCm	 change in section oitchinnoment coefficient of 
airfoil about uarter-chord point due to aileron 
deflect ton 
=	 r(p- p 
	
- (PT
	
dx 
a  
normal-force coefficient of sem.ispan wing 
2 
C=- f	 ccdy 
".3 
AC,,	 change in normal-force coefficient of semispan 
wing due to aileron deflection 
2 
tCF	 J	 Ac c dy 
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Cm	 Ditching-moment coefficient of serijisoan wing about 
-	 quarter-chord line of wing 
b/2 
2	 1	 2- 
= T J 
AC,1.	 change in oitching-momen coefficient of semispan 
wing
cL ai	
about quarter-chord	 w rd line of in; due to 
leron leflection 
2	 ,.b/2	 2 ACm =	 J	 AC c dy 
rolling-moment coefficient, due to aileron deflec-
tion, about \ axis collinear with chord line 
in plane of symmetry 
c-- (
	
Ac11 cy dy 
U0 
C 1	 damming-moment coefficient about axis collinear 
P	 with chord line in plane of symmetry, computed 
simoly by the equation 
2 b/2 
c 
=	 U) n cy2 dy 
here dc/da is tile expermntally determined 
rate of change of section normal-force coeffi- 
cient wth angle of attack of finite-span wing 
gubscrimts: 
U	 upper surface 
L	 lower surface
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APPAFATTJS AND TESTS 
The tests were made in the Langley 8-foot high-speed 
iunnel, which is a single-return closed-throat tunnel 
with an air-stream turbulence that 1s small hut slightly 
higher than free air. For these tests the airsoeed was 
continuously controllable to a choking IVach number of 0.950 
(uncorrected) 
The wing with clam n aileron used for the lateral-
control investigetion is the same wing that was used for 
the tests of reference 1. The wing as tested is shown 
in figure 1. The wing has an NACA 65-210 airfoil section, 
an asnect ratio of 9.0, a taper ratio of 2.5:1.0, no 
sweepback, twist, or dihedral, and a ti p having the 
dimensions given in table I. The effective scan of the 
model win,- is 37.8 inches; the root chord is 6 inches, 
and the ti p chorc. is J4. inches. urdr±ates of the 
I'YACA 65-210 airfoil section are given in table II. A 
complete descri p tion of the model and tunnel setuc is 
given In reference 1. The aileron chord is 20 percent 
of the wing chord and the atleron span is 37.5 percent 
of the wing semip san, with the inboard end of the aileron 
at the LO-cercent-semiscan station (fig. 2). Two hinges 
located aoproximately 25 ercent of the aileron span from 
either end of the aileron su,:orted the aileron. The 
ailerons, are of straIght sided profile with a trailing-
edge angle of 11.10 (fig. 3)• 
Twenty stati.c-tressure orifices were placed at each 
of eight stations along the wing span (fig. L) . The 
spanwise locations of these stations in percent of the 
semisan are 11, 20, 30, L, 56, 6L., So, and 95. The 
four inboard stations were olaced on the left half of 
the v.iing, and the four outboard stations on the right 
half. Pressure data at stations within the aileron span 
were obtained, at stations 6LL, 80, and 95 percent of the 
semi span. 
Normal-force, pi tching-moment, and rolling-moment 
data were obtained from pressure-distribution measure-
rnents; and, hinge-moment data were obtained by electrical-
strain-gage measurements. The hinge moments were measured 
on the left aileron, which had no pressure stations within 
its span. Fecause of the small size of the model and the 
high loads encountered during these tests, it was not 
feasible to incorporate a seal on the left aileron where 
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the hinge-moment data were obtained. These data are there-
fore for an unsealed aileron with a 6--an approximately 0.303 
of the wing chord. The pressure data at stations within 
the aileron span were obtained on the right half of the 
wing.-	 right aileron, however, was completely sealed 
and the coefficients derived from the pressure data are 
therefore for sealed-gap conditions. Aerodynamic data 
were obtained for ci-igles of attach of 2 0 , 00 , 20, 1I°, 
7°, and 10° at Mach numbers of 0J.00 and o.600 and for 
angles of attack of -20 00	 4. and 7 at Mach numbers 
of 0.760, 0.800, 0.827, O.bBO, 0.907, and 0.925 (uncor-
rected). Tests were made at sever aileron deflections 
from 10 to 10 0 for all Mach numbers. The test Mach 
numbers used herein were corrected as in reference 1. A 
full discussion of the corrections for model constriction, 
wake constriction, and lift vortex interference -,r- ay be 
found in reference 1. No corrections have been made to 
the rolling-moment or hinge-moment coefficient. A dis-
cussion of corrections to lateral-control coefficients 
is given in references L and 5. 
The aerodynamic data show that the maxiium twisting 
moment about a torsion axis passing through the L3-percent- 
chord points of the section chords occurred at a Mach 
number of 0 .925, an angle of attach. of 70, and an aileron 
deflection of o.6 0 . Static torsion tests of the model 
gave a torsional stiffness of the wing at the midspan 
of the aileron of 250 inch- pounds per degree; that is, 
a concentrated twisting moment of 250 inch-ounds applied 
at the wing ti-) would result; in a twist of the wing of 10 
at the mtdsp an of the aileron. then the soanwtse section- 
loading said section-moment data at the worst twisting con- 
ditions are used and the torsional stiffness at a section 
is considered to vary inversely as the cube of the dis-
tance from the olane of symmetry, the calculations indi-
cate a maximum twist of the wing at the ti p of -0.200. 
No corrections have been made for the effect of twist. 
RESULTS 
Effects of Teynolds Number 
In these tests the Reynolds number varied from 900,000. 
at a Nach number of 0.400 to 1,)4.00,000 at a 1ach number 
of 0.900 with. the Reynolds number based on the mean aero-
dynamic chord of the wing. Some idea of the effects of 
CONPIDENTIAL
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Reynold.s number at suhcritica] iach numbers can he 
obtained from the two-dimensional tests of the same air-
foil section at Reynolds numbers of 1,000,000 and 9,000,000 
corresoonding to Piach numbers of 0.07 and 0.17, respectively 
(reference 6). The effects of. Reynolds number on airfoils 
at superoritical MsQh numbers are of secondary importance 
as compared to the effects of compressibility (reference 7). 
Pressures 
Illustrative chordwise pressure distributions at 
three s p anwise stations within the aileron s p an for aileron 
deflections of _ 5•7 0 , 0.5 0 , and 5.30 and for Pach numbers 
up to 0.925 are presented in figures 5 to 7. Spanwise 
section loadings obtained fromintegration of the pres- 
sure data are shown in figures 8 to 1  for seven aileron 
deflections from _10.00 to 9.60. Ving normal-force coef-
ficient against aileron deflection and Iviach number are 
given in figures 15 and 16, resrectively. The data for 
even values of aileron deflection were obtained from 
cross plots. Snanwise section moments for aileron def1ec 
tions from _10.00 to 9.60 are presented in figures 17 
to 23. The effect of aileron deflection on spanwise sec-
tion moments for several ech nUn bars is shown in fig-
ure 24.	 tng nitching-noment coefficients based on the 
wing mean aerodynamic chord are p lotted against aileron 
deflection in Cie:ure 25 and against ach number in fig-
ure 26. Incremental values of wing normal-force and 
oitching-moment coefficient resulting from aileron deflec-
tion are plotted against Mach number in figure 27. 
The rolling-moment coefficients for the sealed aileron 
are plotted against aileron deflection in figure 28 and 
against ach number in figure 29. The rate of change of 
rolling-moment coefficient with aileron deflection 
(.c7/Ao	 for small aileron deflections (±2°) is plotted 
against .'.ach number in figure 30. A oamping-nloment coef-
ficient CL	 based on the exoerimentally determined 
values of
	 c/da for zero aileron deflection is :iven 
in figure 31 to shoi' the general effects of compressibility 
on damping in roll. The calculated rate of roll per unit 
aileron deflection for a rigid wing with sealed aileron 
in pure roll is plotted against bac1 number in figure 32. 
The rate of roll per unit aileron deflection was obtained 
from the equation
CONFIDENTI AL
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pb/2V 
= 2L 
E1ör	 r 'alp 
Hinge Moments 
An electr i cal strain gage was used to determine the 
hinge moments. The small size of the model necessitated 
the use of a small strain gage and this smallness of the 
gage, coupled with the severe operating conditions pro-
duced by high sDeeds, high temperatures, and large aileron 
loads impaired the accuracy of the hinge-moment measure-
ments. An indication of the accuracy of the data can be 
obtained from the scatter of the test roints of figure 33 
The basic effects of compressibility, however, are well 
illustrated by the data. Fia.ures 3L. and. 35, which were 
obtained from the data of figure 33, show the variation 
of the hinge-moment coefficients of the unsealed aileron 
with tach number and angle of attack, respectively. In 
figure 36 is given the variation of the parameters 
A Ch/L 3 a)	 and (6Cha/ a =00 with Mach number. 
These sloes are the average values for aileron deflec-
tions from _10 to l end angles of attack from _10 to 10. 
Data on the average resultant pressure coefficient across 
the aileron seal are shown for various aileron deflections 
and Mach numbers tn figure 37. 
DISCUSSION 
Pressure-Distribution Diagrams 
In reference 1, large variations were observed in 
normal-force coefficients at Mach numbers greater than 
0.760 and in pitching-moment coefficients at Mach numbers 
greater than 0.825. These large changes in the aero-
dynamic characteristics are associated with the unsym- 
metrical effects of shock and shock movement on the 
upper and lower surfaces of the airfoil. At Mach numbers 
in the approximate range from 0.625 to 0.900, the rear-
ward movement of shock on the lower surface of the air-
foil predominated in affecting the aerodynamic character-
istics and resulted in a reduction of normal-force 
coefficients, an increase in pitching-moment coefficients 
CO NFl DE NTI AL
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in a positive direction (exce p t at large angles of attack), 
and generally, as the present tests showed, a positive 
increase in hinge-moment coefficients (exce p t for the 
large angles of attack at positive aileron deflections). 
At 'Mach numbers greater than 0.900 a greater increase in 
the negative direction of the pressures on the rear half 
of the upper surface as compared with those on the lower 
surface reversed the direction of the changes just noted 
at Mach numbers less than 0.900. These pressure phenomena 
are illustrated by the chordwise pressure distributions 
of figures 5 to 7, vdaich are for spanwise stations within 
the aileron span. 
Normal-Force Characteristics 
The data showing the effects of compressibility on 
spanwise loading for various aileron deflections (figs. i 
to iL.) are quite siwiler to the data for zero deflection 
(reference 1) which, at the higher sreeds, show irregular 
load distributions, an outboard movement of the lateral 
center of load for positive lifts, and rapid changes in 
the angle of zero lift. At the highest kach numbers, 
positive aileron deflections are -more effective in pro-
ducing lift than negative deflections (fig. 15). When 
the flow over an airfoil is largely supersonic, a control 
surface becomes relatively ineffective in controlling the 
supersonic flow ahead of it (reference 8). This loss in 
control effectiveness at such s peeds is illustrated by 
the data of figure 16. At positive angles of attack, a 
positive deflection of the control changes the lower-
surface pressures to values of negative pressure coeffi-
cient that are low enough to escape the full effects of 
compression shock on the lower surface for speed condi- 
tions corresp onding to those of these tests (figs. 6 
and 7) so that the control surface still retains some 
control on the flow over the lower surface. As is to be 
expected, an increase in angle of attack increases the 
ability of the control at positive deflections to modify 
the flow over the lower surface. The schlieren photo-
graphs of reference S for a 19-percent-thick wing 
section show separated flow associated with compres-
sion shock off both surfaces ahead of the control surface 
at sup ercritical Mach numbers and explain the lack of 
effectiveness of the control as a result of this separa-
tion. The reduced effectiveness at suercritical Mach 
numbers for negative aileron deflections noted for the 
10-percent-thick wing used in the present tests is 
probably the result of similar separation off the upper 
surface, which is more disposed toward separation than 
the lower surface because of the 0.2 camber of the section
MACA RN O. r6H28. Cc1FIDENTIAL	 11 
and the uositive angles of attack at which the sections 
operate. At an angle of attack of 7 0 and at Mach numbers 
of 0.907 and 0.925, however, it is to be noted that for 
aileron deflections up to -xO the aileron shows some con-
trol of the flow. The data for an angle of attack of L° 
at a Nach number of 0.907 also shows some control of the 
flow for deflections up to -5 0. A study of the chordwise 
p ressure distributions for these negative deflections and 
angles of attack reveals that the aileron has a noticeable 
effect on the lower-surface flow and also to some extent 
011 the upper-surface flow. This discussion is also 
generally applicable In the analysis of changes in wing 
pitching-moment coefficients and rolling-moment coeffi-
cients at these high Mach numbers. Aileron deflection 
had relatively little effect on the Mach number at which 
the force break occurred (fIg.16). Noticeable increases 
in normal-force coefficient at Mach numbers greater than 
0.900 were obtained for all aileron deflections as well 
as for zero deflection (fig. lb), 
Pitching-Moment Characteristics 
Large, somewhat Irregular variations occur i the 
spanwise values of the section moment factor cmb2c2/S2 
at high Mach numbers for all aileron deflections 
(figs. 17 to 23). Increments of cmb 2o2/S2 due to 
aileron deflection show similar variations (fig. 2)4). At 
the higher Mach numbers, the positive aileron deflections 
generally have a greater effect on wing pitching-moment 
coeffic i ent than the negative deflections (fig. 25), as 
was the case for the effect of aileron deflection on wing. 
normal-force coefficient. General compressibility effects 
as regards unsymmetrical effects of shock movement over 
the upper and lower surfaces are the same for all aileron 
deflections (fig. 26). The effects of com p ressibility on 
the changes in wing normal-force coefficient and wing 
pitching-moment coefficient due to aileron deflection 
presented In figure 27 show somewhat more clearly than 
figures 15 and 25 the effect of aIl?ron deflection on 
these characteristics. 
Rolling-Moment Characteri StICS 
The data of figures 28 to 30 show that compressibility 
produces no great losses in aileron rolling-moment coef-
ficient for Mach numbers up to End Including 0.025, which 
is well above the wing critical Mach number of 0.730 (wing 
normal-force coefficient of 0.2). Positive aileron deflec-
tions are shown to give rolling control at all speeds for 
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Positive lifts and improvement in control with increase 
.in angle of attack. At low angles of attack the negative 
deflections are ineffective at Mach numbers greater than 
0.825 but, with an increase in ang le of attack, the effec-
tiveness improves so that at anangle of attack of 70 tlie 
ailerons are effective for positive and negative deflec- 
tions. At an angle of attack of -2 0 an actual reversal 
occurs in aileron effectiveness between Mach numbers 
of 0.885 and 0.925 (figs. 28,29., and 30); but the normal-
force coefficient for these conditions is aD p roxirnately -0.18 
so that an airplane with this wing-aileron combination 
would. not fly at an angle of attack of -2 0 at these high 
Mach numbers under all normal maneuvers. The discussion 
made in the preceding sections concerning the effect of 
aileron deflection on air flow over the airfoil applies also 
in the analysis. of compressibility effects on rolling-
moment coefficient. 
The general effects of compressibility on damping- 
moment coefficient (fig. 31) øarallel, as is to be expected, 
the effects of comoressibility on the oaraeter dC/da 
presented in reference 1. 3r use of the low-sneed section 
data.of reference 6 and the methods of reference 9, a 
damping-moment coefficient of 0.52 was obtained for the 
wing with round tips assumed and of 0.55 for the wing with 
square ti p s assumed. The variations of the damping-moment 
coefficient are largely reflected in the rolling effective- 
ness per mit aileron deflection	 for a rigid wing 
with sealed aileron at two altitudes (fig. 32) and this 
rolling effectiveness is seen to decrease with increasing 
Mach number up to a Mach number of 0.760, then to increase 
abruptly to a Mach number of 0.800, and then generally to 
decrease again as the Mach number is further increased. 
At Mach numbers greater than 0.850 the rolling effective-
ness increases with altitude because of the improvement 
in roiling-moment coefficient resulting from the increase 
in angle of attack at altitude for level-flight conditions. 
For an actual airplane in flight, wing twist and yaw would 
aopreciably reduce the rigid-wing effectiveness. 
The data on the rolling-moment coefficient indicate 
that the ailerons are satisfactory for producing rolling 
moments on an airplane with this wing-aileron combina-
tion and designed to operate at maximum level-flight 
sp eeds in the Mach number range from 0.760 to 0.830. In 
dives in which the airplane would operate at higher Mach 
numbers the ailerons still produce some rolling moment at 
zero and nositive lifts un to the maximuri test Mach number 
of 0.925 although, at these .highaer Maóh numbers, their 
effectiveness is decreased. 
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Hinge-Moment Characteristics 
The hinge-moment data of these tests are for an 
unsealed aileron. The general compressibility effects, 
however, can be expected to cony also for a sealed 
aileron. For Mach numbers through 0.830 the data on the 
hinge-moment coefficient for the unsealed aileron show 
no unusual comp ressibility effects (figs. 33 and 3L) 
hut, at higher Mach numbers, marked changes occur in hinge-
moment coefficient associated with rearward movement of 
shock. A possibility eists of flexibility-induced aileron 
snatch (reference 10) as a result of the positive slopes 
of dCh/dö. (overb'alence conditions) noted in the data 
for sonic of the test conditions. Flexbilit.y-induced 
aileron snatch will occur if the chan ge in aerodynamic 
lunaTe moment ocr degree chane of aileron deflection 
d.Ha/döa exceeds the stiffness of the control system. 
excressed in terms of resisting hinge moment developed 
per degree twist of aileron. The maximum value of 
dCh/d5 a resulted at a Mach number of o.Bo and an 
angle of attack of 20 and amounted .to 0.021. (See 
fig0 33(c).) In order to aiioid elastic instability, the 
aileron-control stiffness when expressed in this same 
rm	 x fo	 must exceed the value of 0.021. 
Jo larae variation of hin; c-moment coefficient with 
angle of attack occurred for vacn num.oers less than O.50. 
At .\ach numbers greater than a.ho, nowever, erratic 
behavior results (fig. 35) . The conventional hinge- 
moment parameters ('Cha/Aöa
	
and /Ch /a".	 show the
CL 	
a 
same generally large variations previously noted at speeds 
exceedin a Mach number of 0.850 (fig. 36). Included in 
figure 36 are two-dimensional data from reference 6 for 
the same airfoil section and aileron (sealed gap) at a 
Mach number of 0.17 and with a Feno1ds number of 9,000,000. 
Also included are data from unpublished tests of a 214-inch-
chord MICA 66,1-115 airfoil sectIon with a 0.20-cbord 
p lain aileron (0.002-chord gap). The general effects of 
compressibility on the hinge-moment narameters for the 
NACA 66,1-115 airfoIl in two-dimensional flow are shown 
to be veri similar to the results obtained in three-
dimensional flow with the wins, of the present tests. 
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No tests were made to determine the effect on the 
aerodynamic characteristics of fixing transition on the 
airfoil. Unpublished data obtained in the Langley 6-foot 
high-speed tunnel on a three-dimensional model of a 
horizontal tail of low-drag section and having roughness 
at 0.10 chord on both surfces qhowed that fixing transi 
tion irade the parameter çdC/da,	 more negative, the 
parameterdCh/d
	
less negative, and lessened the 
Severit-y of the comoressihility effects on both these 
parameters. Lifts were reduced but the general effects 
of compressibility on lift were the same. 
	
The data on the resultant pressure coefficient 	 P 
across the aileron sealJfia. 7) are useful for deter- 
mining the amount of balance of internally balanced 
aileron sstems. Tue curve of /F aMast aileron. 
deflection is seen to be atoroximately linear for positive 
aileron deflections but the sloflje 0± the curve decreases 
for negative d.eflections. At suoercniticai soeeds, 
smaller seai-ressure coefficients would he exp ected at 
negative deflecions as a result of the general inef- 
fectiveness of the ailerons at these deflections. At 
suJ)critical soeeds, however, these data are in variance 
with the low-sneed ( N = 0 17) two-dimensional data of 
reference 6 and with the data from unpublished low-speed 
(M= 0.21) tests made in the Leneley stability tunnel of 
a th.ree-dimiensional model of a horizontal tail, bo 1h of 
which show a linear variation of resultant seal pressure 
for both positive and negative aileron deflections. 
Tests of a partly sealed aileron 	 11)	 w 
	
(referene	 sho 
that negative aileron deflections are somewhat less 
effective in modifying seal oressures than positive 
deflections at Mach numbers from 0-3 to 0.7 
From the hinge-moment data, no serious comnress±hilitg 
ifcu s o tne urei t
	 mrcteri r c
	
YE	 ftrer 
airplane vi th the wing-aileron cornciration tested and 
designed to o'oerata at maximuil level-flight Macb. numbers 
up to co. At hL:her Mach numbors (aorox, 0.''80) 
comnerahie to those obtained in dives, a osthiiity of 
flexihi].'ty-induced aileron snatch exists for an air-
plane having an aileron control system of inadequate 
stiffness.
00NFIDFTTI AL
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Wing-Torsional Consid.eraton 
From the high-speed aerodynamic 
some calculations of the effect of w 
rolling characteristics have been ma 
ioL.. 5-foot span.. The torsional stif 
assumed to vary inversely as the cub 
the wing center line (reference 12). 
bution f wing twist resulting from 
bution of oitcbi moment die to ail 
thus obtained and the opposing roill 
twist could then be determined by us 
the exerim;ntaily determined rate o 
normal-force coefficient with anpie
data of these tests, 
Lng twist on the 
le for an airplane of 
mess of the wing was 
of the distance from 
The soanwise distri-
:he spanwise distri-
3ron deflection was 
g moment due to wing 
of the section twist, 
change of section 
)f attack dc/da1 
and the distance to the spanwise station from the center 
line. The calculations indicated that in order for the 
airplane with an assumed wing span of l0L. 5 feet to retain 
at least 25 i:ercent of the rigid-wing rolling effectiveness 
(fig	 2) at a Mach number of 0.880 and sea-level condi-
tions, a wing with a minimum torsional stiffness at the 
midepan of the ailerons of	 j 0.0 ;'_1 00 foot-oounds oer 
radian must be obtained. The required torsional stiffness 
for Gi!C same rolling effectiveness for similar wings on 
airplanes of different size varies as the cube of the 
wing span (reference 12) end conversion of the torsional 
requirements from one airplane to another is therefore 
sträi ghtforward. 
The rate of change of pitching-moment coefficient 
with aileron deflection was found in these tests to vary 
aproxiately as the factor i./4	 M2 up to a Mach
number of o.80. Calculations of the torsional stiffness, 
obtained for a Mach number of 0.880 by the method of 
reference 12 from the low-speed, data of reference 6 and 
extended to a Mach number of 0.880 by the factor 
- M2 , indicated that a minimum torsional stiffness 
Of the wing at the aileron midspan of 6,080,000 foot-
pounds nor radian is required to retain 25 percent 
of the rigid-wIng rolling effectiveness. Beyond a Mach 
number of 0.880, an abrup t decrease occurs in the rate 
at which the pitching-moment coeffi ci ant Varies with 
aileron deflection so that at 9. Mach number of 0.900 the 
rate is only about one-f ou:t'th that at a Mach number 
of 0.880. The oresant tests show, therefore, that the 
low-speed aerodynamic data for this wing can be 
satisfactorily extended. for wing-twist calculations by 
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the factor	 up to the Mach numb-er where the 
break in rate of change of pitching-moment coefficient - 
with aileron deflection occurs but at Mach numbers beyond 
this break where, for example, wing reversal s peeds are to 
be determined, actual e p eMmontal data should be used. 
CCNCLUSINS 
Tests at high speeds were made in the Langley 8-foot 
high-speed tunnel of a wing of high aspect ratio with 
straight-ided-profile 0. 20-chord plain ailerons of 
37- 55 p ercent wing semispan. For an airplane with this 
particular wing-aileron combination, the wind-tunnel 
data indioet;e the following conclusions. 
1. The ailerons are satisfactory for producing 
rolling moment on an airp lane designed to operate at -
maximum,-, level-flight acn nuiioors uc to	 E0	 In dxves 
at which the airolane would operate- at higher Mach numbers 
the ailerons still produce some rolling moment at zero and 
ositive lifts u-,,-., to the maximum test Mach number of 0.925, 
althouh, at these higher Mach numbers, their effectiveness 
is decreased, 
2 No serious commrc-ssibility effects are indicated 
on the aileron hinge-moment characteristics for levl-flight 
Mach numbers no to 0.830. At higher Mach numbers 
(approx. 0.860) comparable to those obtained in dives, 
flexibility-induced aileron snatch is p ossible for an air-
plane having an aileron control system of inadequate 
stiffness. 
Langley IPemorial Aeronautical Laboratory 
National Advisory Committee for Aeronautics 
Langley Field, Va. 
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TABLE I 
DIMENSIONS OF WING-TIP SHAPE 
See fig. 2] 
Plan-form contour 
Distance from DIstance forward of Distance rearward of 
tin,	 t 25-percent-chord 25-percent-chord (in.) line,	 Xf line,	 X r 
in  
0 -0.360 0.360 
.026 .bLi 
.053 .176 .i68 
O79 .263 1,307 
.1O
.337 1.Ld3 
15 .LL36 1.565 
.236 .529 1.710 
.3LL1 5°5 
-473 . 6 23 1.868 
Section contour 
Distance' from Lower-surface ripper-surface 
t.io, ordinate,	 z.L ordinate, zU 
(in.) (in.) (in.) 
0.026 0.022k 0.076 
.OL1 .093 
.079 .052 
.105 .061 .113 
152 .07b . 126 
.236 .o36 
0 9L 
.73 .098
. l7 
.151
NATIONAL ADVISORY
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TABLE II 
ORDTNATES FOR NACA 65-210 AIRFOIL

[Stations and ordinates in percent wing chord] 
Upper surface Lower surface 
Station Ordinate I	 Station Ordinate 
0 0 0	 - 0 
.L.35 .19 .565 -.19 
.678 .99 .822 -.d59 
1.169 1.273 1.331 -1.059 
2JO8 1.757 2.592 -1.385 
2,191 5.102 -1.250 
7.606 -2.221 
3.555 io,io6 -2.521 
1L.S°9 L.338 15.101 -2.992 
19,009 L.933 20.091 
22,921 5.397 25.079 -3.607 
29.936 5.732 5O.ObL -.S8 
5.95L. 35.OLt9 
30.966 6.D67 L;.c.032 -3.92 
6.O5c )s.0i6 -3.868 
50.000 5.915 -3.709 
55.01.4 5.625 5):..98o 
60.027 .217 59.97 -3.075 
65.0 1.712 h)..96L -2.62 
710.Oj3 60.957
 
5.0ii5 3.9 714.955 _i.60c 
2.73 '9.056 -1.191 
2.057 I	 )Ob2 -.711 
90,028 1.327 b992 -.295 
C)5	 0111 .622 0).L.96 .010 
100.000 0 ioo:000 0 
L.	 E. radius: 0.687.
	
S -l oe	 of radius 
throuah end of chord:	 0.0,11,
.1ATI0iAL ADVISORY
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Fig. la 
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IT 
(a) Front view. 
Figure 1.- Wing of high aspect ratio mounted on vertical

support plate in Langley 8-foot high-speed tunnel. 
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(b) Three-quarter view of right wing. 
Figure 1.- Concluded. 
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U 
NNEEMS MEN of.111C so 
0 MEN Fin 0
0 on No 
on ME on MENEM 
W. 
0 
9 
4. 
At
() 
4	 V	 T	 "1	 (4	 0	 *	 - o	 (J 
I	 I	 I	 I	 I
8'0 
D 
Rluu•••u.u.urA........ 
ENNEENSEEN ENEEMNEWCA ONE ME Now 
••• I•U.U.RRUmIirI.UU.... . 
'
'••
.. 
J••I••••mm U. •• 
••U••UUUU.UUULU..... ••• RU RUUUU•U•U••RUUURUU.R (bURR UUUUU•UURRIURU•IIkIUURU...0 U•U 
•RRURUUUUUUiURU MEN URURU..ROEM 
son !!!UiUUUiUNU. 
SERENENESS MENEIMEFAMMEMENNES MEN MENEEMSENNEENE unwirlwaammommom OEM 
•UUUUUUUUURURRraRiRR....Ej..0 lUUURUUR.uUUa..UrA...........j 
•UIRUIUUUURRIUVUR1jUlRUURUUfl.R 
•UUUUUUUURUUUU•URJ.U..R1..0 URUUUUU.uuuU.4..r......MEN 
UURRIURUUUURRRURruuuI.rnI.. 
MONSOONUUUUUUUIiRLUUUUUUJONE
 ME OEMENE on E EN NO UIURU•UUI.IRR•IURRI•R••UU• 
RUURUUIUUUUUUUUi,UURU•RR•RUURp UUIUUUUUIlURIIRURR!RUU.UUR.UU..I 
ru.--
lii•i.iiIUUUiIli•i1.Ii..U.l.I 
iUUR•IllU IU MEN iIIUl•l•IUIII•i•l1•UU••UU•I•siW 
•IURUUIlUlUUI•IU•JUUlUr-t .UU• 
•ll•UUlIUll•IIUIUU.Ul.Uw.Ui U••UUSlU•U•U1UiUUUUUUUURUUi 
•UU•UmlIUUU•IIUUkULiUIUUUU..UUIIfiIU• 
•UUUUUUUUU•UIIlUUiUIUUUUUU•• MOMMMUMEMEMMOMME ONE 0 MEN Now OMEN SEE UUUIUIUIUU•UUUULUII IMPOSEUU•RI•UUU 
0
9 
r 
'U	 'U	 •'	 '	 'U.	 "	 '1	 'M	 U	 "I	 "•	 '	 ". 
•	 '	 I	 I	 -
UUIUUUIUU•UUUUUUUU•UUUIUUNUFIUUU 
••UI•UIIUUUUUUURUUIUUUIIIU••I 
ME
- 
no 
• 
MMMMMMMMMMMklMMl •uu EMEMEMEMMEMEM ONE "MEN MEN 
•••••••U••U•Ii•U•UUiUUUUU••U •U• 
•U.11.UU•U..U.U•NUiUUl•Uuu U•• 
EMMEMIMMEMERIMEME NS-09ONEERN 
0
9 
o 
o 
.'
0 
o (3 
Fig. 6e
	 NACA RM No. LH28d 
I	 I	 I	 I
U) 
Ul•UUUUUUURIUIlUUU•UUUUUl•IU UlUUUUUIUUIUJIUUUUUlUUUUU1U•U 
••••U•UU•UUUUUFI1UUtUUUU•U•UUU U•UUUUUU••WUUEáUUUUUUUUUUkUIU' UUIUI•MU••. IUU••UUUUU•U•IUUrA•UUU
•
mom
UUU 
•UI•U•UUUU•UfltIugUUIIuu!UII U U•URUUIiUIiII•UIUIIII.,U••MMMEMMMMMMMMIIMII an-EMMIUMME
•U••UUUU•UUUIIUURUUR•U•UIU  
ONE •UUUU•UUUUUUI1UIUUUUIIUUUUU___ UUU*UUUUUUU•1I••kRI1UUUUUUUUUU •I•.U•UUIIIUIUI•U•UUIIIIIIUU•UUU U•UMMEMEMIMMENUMM MERMOREMEMEMMEMIUU•UUUUIIUUUUilUUUUlUUUlUIU '••U 
•UUUIUUUIUUIIU••UUIUUURUU••UUU MEMMIMME
I	 I	 I	 I	 I	 I	 I	 I	 I	 I 
2•••I•l•lURUUkI•UI1•Ul•U•••,•• 
MEN	 ME 
ONE	 NEI 
EMENEENSEENSEEN 
MMMmMMMmMmMMMMm
F 
9 
0
	 14 *	 2	 0 
no 
•UU•UU•UILUIIUU.U....U..flU.MAMENEEN
MEME 
l
MEMEMIN moss 11110100112
	 Moir", MENEMOMMMOSE EWEN mmomms $ 
mmommoommoommon
	 .. 
'U 
•.....U.. mi• RIl•IMMENSE INES 
•l••••UUUll•L1llIi moms UllUl	 UI 
••UIllIl•UIUII•lUlNlLIUIUll ' III MMOMEENNEENNEEMON
	 ME UUIUIIIII•USUU•lE•UUUIUIINU I	 U 
0 
00 q) 
0 N 
0 
0 0	 "4	 2
NACA RM No. L6H28d
	
Fig. 6f 
•U....III.rIIILWA*I.R.i1UU1..IIIUUI 
•UU•l•uUiIU•wuul•uUuulUuU. 
MEN 
••UiUUR••UllUIJll•lUl•UUU•l•. MMMMMMMMMMmMMffff
	 mom MEN 
MEN	 No 
IN 
•l•UUUUUUUUURI•UUr1aU. 
•.uu..uu.....aum••u•uiujiMEN 
MEMMINNIMME	 mono lmsmassom	 IN 
•IUlU Emmons IUIUUIN1luI. 
moommoom	 MEN 
•UIIUuu•l••ltgmU•lU,
) 
MKIMEMOMMEME 1011MINKS Ill 124-3. oil ORMEMEMME mMmMMmM so MEN MORE 
Ill MENNEN 
I
MEMMOMME MEMEEMSEM WE ROME
mom sommoommmommommossm MEE NONE SEEMEMEMMENNEMEMEM 12111010 EMEN mom 
swummill 
imommmummommo MOEN on 111111,111111mmill Ill Ill Ill 1111110111111111111 no 0 ME moommmomm 0 us No
I -	 I 
/
ccj 
çC 
II 
Fig. 7a	 NACA RM No. L6H28d 
IIU•U•I•IR•UVUII.ulIukiu.uu.uIi1.... Ill	 11111	 ME MEN Ill mom	 MEIN	 Ill	 No MEN 
11111111IMMEMEM mom POP No	 Ml M ommi on 
0 
c31 
NN-
REnosaj
/ 
NACA RM No. L6H28d
	
Fig. 7b 
iID 
-------a-------j-----------------
CO
UNIEr
MMMMMMUMMOM 
Ams	
no 
Ems
Fig. 7c
	 NACA RM No. L6H28d 
ii.. 
iiiu•••••••••••i••i i••i••i 
lUUUUU•lNlW1UiIiIlULUIUU_____ 
MEN 
••u•uuiuuuiiiii•uuiuu•u•
mom 
MEN. 
mom MNE 
mom 
No somi
III••IU•UUNIIIUUW•III1I1UIUU•IIUi•
0 
UUU. 
•••••••••u••u•ruimu••uim •• UUUlUWAIili••UU• : •• 
'I
••• 
ENE 
ENE 
uuuu•••u•wu•uuumu•uuuui ENE 
ENO 
••••u•iuuuiiuu•uii•u•u•uuu•uuu.SEE 
....... 
U. UU•
I	 I (3 
N5t. 
S I r'. 
01 •1 '
ajncc,j
NACA RM No. L6H28d	 Fig. 7d 
QJU'
EMEMMEMEMMEMOMIJ i•••u4
mm
.0 - • MEMEMEMMEMEMEWME0iuuu•••••ruisumm••••u•i. mom  No
mom 
no
1!' 
4 rr 
Fig. 7e
	
NACA RM No. L6H28d 
•....i......... .uu.••.....vi 
a•lU. 
••u••••uu••ii•iiuiuu•u___ 
•................Ji..m:n, 
ENE 
MEE 
NNE 
NNE 
INCO
I) 
rz
c) 
0 0 
Q t-
CD 
Ell
i.u.....uIIu.uwpauI1uJhluuuRu.u..u.r 
••lU••UUUUkIBNtiRUUUUUU••UMUU
•uui•iiuuu•&w•m••iuu•••. NNE 
SEEMENEEMEMENEME 
•••l••lIULIUU Liii 11UL1•U• moommommommsimom MMEEMEMEN MEMEMONO MEE lvemommummm
on
MEE 
•u•aau•••uuuunu••iiuuiuuuiu.
,
MEEIN Emommi IN IN
I
5q) 
NACA RM No. L6H28d
	
Fig. 7.f 
nommommmoon IN 
MMMMMMMMmMMMMMM
	 moos 
•UURU•U•••I•fluL1a1auu•uauI•u.
•UIU•••IU•UUUI•U•I•UUIUUI 
IN IN
OMNI 
•
-
on 
MEMINMEMMIN No ME 
•u.••••••uumi.uuu•u ••• 
won
MOON
•R• 
4.
:3O 
I	 I	 I	 I 
.1 
I
8 
MONO MMUMMEMMEMMMEPPM-m-g-g-sm 
MEMO EMEMEMEMINIMEMINE 
mollomm ELI OMEN MEMMEMEM m MEN 
MEMO 
M ON 11 
SEEM 
OMEN 
•uRliURiW•iur4UR•U•••a•I. 
NONE 11111110121111FA- m OMEN ON IN ON NMI INNIEN
C 
U	 O	 Q
Nk 
 -
0-
g 
I 
..	 . 
G	 'c-i	 0	 c 
Fig. 8a,b
	
NACA RM No. L6H28d 
—J 
4 
—J 
4 
I-
z 
Ui 
2	 o 
U. 
0.
(i3 
r' 
LO U) 
In	 c gj	 Q 
to 
_oc 
_____ 
-
I-. 
Li 
2
- NACA RN No. L61128d
	
Fig. 8c,d 
IUU.N..•UUUlllPJ UNIONShiUIURU 
IUIU•UUIEUllI•N•SUl•11U•II•U 
Ius....•_ 
Il5•luIsSulUF4ulViultsuuu!IuuuM 
ivau•••uuauuuuri•siuV1uUUulMsua 
mmmmmmmmmmmommmummmmmmmmmmmmummm 
MMMMMIPA mmm mmmimmmmmm mmmmml*immm 
•......•u..U....u...•...u..... 
IuuIurauustlauUuuUsuI1UuuilusUIIusi 
IuassuuluF1uUuUuUulNV1UU•uuuIusu 
Iuswa•usuuv1uuI1suuu•na..u.suIuuu• 
uu•ui.uuuurasuuu•sIuuUuIuUuUUuuu!
OR 
4 2m 
o 
I— - -
B 
1! 
Fig. 8e,f
	
NACA RM No. L6H28d 
U
0 
iuIuuuu uRuu4•rAuukauLu. Uuiuuuu•U•r4iUiUUUiRiurUU 
•iUUUllUlI1iUIil•llUi1Rt,a• 
N.U.U••.•.I,iU•,I•II.L'•IU• uuuwauuauii iiuuu 
•ii••uiuiu••i••uiiuuiiuiu•u• 
•uuuui•u•uuuiuuii•uiuuuiu•' 
•u••wmu•u•u•uuuiu••iuru•uMENNO MMEME 
•u•riuu•i••risuuurimu••ri•rnsuu
•	 ••?	 "	 (\I	 () 
1111111 
IF A-+ 
 Ei	 ii I IJ . 
cs 
 
— 71  5 
IIIIIIIIIIIIII/IIIIII III
	
CO 
 
---s 
— 7 ----f ---v - --
--,_ - - - - - - -- - 
—0 
I	 I	 I llIIII]IIIIiIIIII[IIIIIII Iii 
'4•	 cc)	 c\J	 0	 N 
-	 I
0
lq-
lil Qs 
r)
U 
- Q) 
U 
4 
I—
z 
I.'. 
z 
0 
0
U 
co 
'6c//ptQ/ £o/7og	 4 
LLI 
Li.	 0 
2 r.
—J 
4 
I—
z III 
I. 
2 0 U
c r./,/ CtY7h	 I.
NACA RMNo. L6H28d
	
Fig. 8g,h 
mmmmmmmm mmmmmmmomIMMINGEMM. 
mmmmmmmmmmmmommmmmmummmmmmmmmm 
u•i•u•ua•awii•ruiwii•uvi•iuu 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
•U•U•NrA•iUIUVA•UVi•UImUUUU' 
mmmmmmi mmmmmmmmmmmm mmmmmmmmmm 
••uuuraiuuwuuuiraa•uuu•uiiuu•m 
mmmmmli'AmEmmimmmmmmmmmmmmmmmmmmmmm 
UUURIIUUUIUUUR!IRUUUII•URIIUUUI,
Vs:T	
-Z	 -z	 -	
V.	 V	 -	 V 
- 6(//poo/ (JQ,
Fig. 9a,b	 V —	 NACA RM No.L6H28d. 
U 
- .-
-j 
I-
z, 
(LI 0 
Z. 
0• 0
I	 I	 I	 I	 I	 I	 I	 II	 I'	 I	 I	 I	 I	 H	 1	 .1	 1	 1	 II	 1	 I	 I	 1	 HI	 I	 .1 )	 tD
 
o 
uo 
-J 
Z 
o 
I-
z 8 °
I. 
V,-o 
'0cS
C 
.0 
U' 
H 
VflV	
. 
(f 
c5): 
(. 
.1
4 (1) 
z 
(LI 
V	 tL.
NACA RM No.. L6H28d
	
Fig. 9c,d 
U) 
c
' 
U	
o	 - 
z - 
m
8 
0 
to 
-J 
4 
I-. 
2 
Lii 
0 
U. 
z 8
tiiiiiiiiiiiiiiiiiiiiiiiiiriiii0 0)	 N	 '0	 Ct)	 CkJ
	
-	 0 
o	 qj	 r	 ç	 - 
g/q 1 &,,1oóo,
-j 
V 4 
I-
z 
Lii 
0 
8 N 
hi 
Q) 
I' 
6j,1000,	 I.
U) 
'I 0 
- 0 o
0.
0 
CD 
u••u•URUF•l•UrARUiiUI1U 
••uaIuu•urg•u3*LiIUU 
•iU•IRUullLIl•N1UlVARUIIiI1U ii•••Il•IUuIrAUUU11III1UHhU 
•l••UUUIU•iiU•UiUU•1iUII•k1I 
a••u•iuiuu•uiii•iiii•iiiui 
••u•Iuai•uu•IrAu•u.rd•uwiuI 
ME ME MEMO NOMMOMEMEMENFAME MI-IM ESIM 0 
Fig. 9e,f
	 NACA RM No. L6H28d 
'/q2-10 'b,ipoo1 o/o	 4 
I-
z 
-C 
-0- -	 0 
-- ---- 
- -	 -	 -. 
-	
—;	 — ——-
-	 7 —-
•iii_1. 
IIIIIIIIII7IIIIIEiIIIIII	 • 
•	
IN 
D 
: 
U 
0 s. ii 
NACA RM No. L6H28d
	
Fig. 9g,h 
U,
4	 s/qO	 &'/pOQ/ ua/,1Q3
z 
z	
-	 w 
w	 0 2 
1k	 Z z	 -' 
0. U 0
N 
IZ
0 
I. 
I
-J 
4 
I-
z 
Ui 
a 
ta. 
z 0 U 
Fig. lOa,b	 NACA Rt1 No. L6H28d 
•UUU•UR•U•UU•••! 	 HIMME 
•uiiiiu•i••iumi•u 
AUUi
1 F PAU.lIIUI 
•..uIuu•uaIu•auu.u.u.rn... EONirAumuuuv4iuuuulEIau••uiONE aimuurnu••uiiuuu•iiu•u ::rl:::::ra.i...i....i....... 
IUIlIRl•II1I•••••11U••uiRU••li•l• 
•uiiiu••uuuuuuiu•uur•••ipuu
-	
I	 -J 
I	 •	 - 
.1 
o	
.o 
-1 
H 
.lIlIMSnEU.U..U...uI.U.UuIU.SUIUM•' 
z 
dx 
8
. c\1 
0- 
0
Il
NACA RN No. L6H28d
	
Fig. lOc,d 
U, 
>. 
o 1 Q 
—I 
4 
I-
z 
td 
a 
I.-
z 0 0
•••••••u••uuuwuuuriiiu•iiwru 
•••u••mU•Uiu•urui•iiu•urnui EMEMMEMMEMEMM NONE ME Em— 
R•RUUUM•T4U•V4U•l•WiUU 
•.•wiuRwI•mr1uuauvAunu•urI.• 
•WulrAuWJu•NMONOiri•u•umi•m 
• 
M 
a •v OEM •uwaONEiri••••u•rnn•u 
MEMO ME IAMEN MEMO MEMMEM ENE 
•u•fIu•tuuRJI•uuuui••uuu••iu••t 
•U•iU•URIJl•IUIINuIIUUUUU••IUa•u! 
- 
L)
"
I-z 
-- Ui 
a 
z 
0 O
o('j 
(Y 
I j 
p 
nII!	 1(1	 IIIIIIiIJ	 IIIIII/lIIIii'IIII 0 
CD
'	 I 
mmom 160mm •iiu••a••u••i 
•.a.u..u.u...I.II1.rn.iIUWl
mmm 'AMMMmmmmmmmmmp
•........aaa.uwiri.iii.iU 
uuuuuriu•••iui••ii•iiuU 
m..m..•t•••r•.a.ui•i UIUI mmm WE 
mw..m.m•rn.•.•i.•• 
•UUUl!4IUURUUMU•lIiUUb•NU 
•uiuui••u•••uiiuuuuiuuiiuiu• Ruu•iuIuuuu•uiilu•I•uu•uluu
0 
Os 
Fig. lOe,f
	
NACA RM No. L6H28d 
-	 U
LD' 
U.	 Li. 
'J 0
(\J
- 
:3. 
U
"-I 
4 
I-. 
z 
w 0 U. z r	 c 
r\j 
c3  
ryi 
 0 
I
-J 
4 
z 
Ld 
U-
z 
0
NONE ENO MMMENSWERM iautw 
.u.uuuR.uar4aRiaI1IIlaI 
MMMMMMMMMMMPAIMMM MMYAM 
. mom 
mi••aiur....U.lillHlUUlI 
uurI•.wauuiumUIRUU 
•i.uuu..,auuuuUUIUUUU' 
ImmollimmurAuRuu.rnR.UUUU.I 
I.0NONEUUUuIi•lU1lIUUI•UUSIl' IU..,I.UUUlUl•PI••NRUU•UI 
ON Iu.Iu..II.uIu•IU•II•uI•I•'• 
Cu W'
U 
q) 
'C) 
Ij 
NACA RM No. L6H28d
	 Fig. lOg,h 
I	 I	 1	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 I	 11	 I	 I	 (I	 I	 I) 
N	 \	 C!)	 Cu	 0	 Cu 
Fig. l la, b .	 -
S'/7	 ' 61w,coo/ 
-j 
.4 
I—
z 
Id 
L&. 
z 
•8
NACA RM 
U 
Iz
U, 
1 g 
4 .-
8
No.	 L6K28d 
0
z 
0 
•'cS	 • 
) çj	 £ 
(i) 
Q	 •1• 
rj•uuui•piiiiuu•iimi•iiu•. 
iusariu•wiim•iiiuu•u •uuuuuiu 
i..•ii•uiiuuu•iiu•i •••••iu•••
NACA RM No. L6.H28d	 - Fig. 11c,d 
-J 
4 
I-
z 
UI a 
0 U
-
7 / F - - - - - 
/ 1111 111112 I2IIIII /
T /-
IIIIIIIII;IzIIIIIIIIi1iI!iI\ 
- - / - - - -
CO 1111 1 11 1111111 111 : 
- 0 -- -
-
Q 
- -,- - -
---
- - - 
11111111117111111111111111 
11i1 111 111111 1111111 111 
o o
z 
UI 
a 
U. 
z 8 . 
V) - 
-
- 
—
-
- -, 1-- 
/
- - - - - 
- 7 - - - - - - - 
- . - - - --- - -- - - 
74 
- / - - - - - - -1 -
- 
-
Jç 4 
II _/_Z 11111 1111111 111 8 74 / ( (3 
1 / I IIIIftI1I: 
' \	 '.0" C
-	 9/qL	 L'//7ao/ 
Fig. lle,f	 NACA RM No. L6H28d 
(I) 
'I 
-J 
4 
I-
z 
z 
0 0
MENNEN M MISH0161, momm NONEMENNENONEMIll iUUUUUIUIUIi•UUF•tRLUL1UIil•J
mmmmm mm MMMMPF
mmmmmmm 
•II••UUNUUUUIUU•LIIUIL•IIIUI 
,MEIN 
No ORMENEMKINEMM NINE is 
I...a.au......a.UUUJIIIIaUVI% J Iuu.WA•••.IUrJa.Ul.IMENWAOWN 
MONEMNIMMMENOMMMEM MEN 0 No 
i•uaai.UUu.uUa.U.Ufl..liIUUiI..l
s/r"-''	 O/ O& 
URlUUI..IuIUI.U.,FrrnU...i 
••UuuRUUUuU••iu•V4Il!ilUifluRU 
0	 MEMMEMEMENNEEMEMEEM ME. 1• 
N 
N 
•uaiuuriiuuriisuii•uauii•ui o ME ME I.. EMMMMMEMEM 
	
il iuu•u•i•iIiuuwAuiwluu•wia•u•aarnI 
iuuuvuu
 MEN rNNE iMEMO iiuuuuiiuuii
z 
0 
CO 
-J 
4 
z U 
0 
I.. 
z 
'A 
NACA RM No. L6H28d
	
Fig. 11g,h 
U 
a 
-I 
4 
I.-
2 
w 
a 
LI-
z
NJ 
••u•iiuuu•u•uuuviuuuiumu• 
U 
• 
•uumuuu•••••m•u•uia••uuuu••iuu1 
i• NONE a...u•muuuMEMOsiMENuNEON 
•RIU••l•RUUU!UU•UIUUUflU$IiU, 
••u•uuamuuu•iiu•••iuuu•ii••urnu 
•u•iuu•••uuuiuu•••miuuu•iu•uu•ii•, 
MENNIMMOMEMOMMOME Emus. .000 
••••••••••••.g•••'i•r••••MOON 
•••.•••.u....• on IIIMMIIM 
ONE 
ONE
MMMMMWMEMMMNMMMKMMMM 
mom 
mom 
ENO 
mom 
MEU'•••••'•••"••"MEN MINOMMEMEMMEMENE 0 
ENO M MMMIMMMMMIMNMMMMIJMM oil 0 
mom uiuu••a••• 
•.....i..•I•....11fl111flN11 
lU•UF•aNUU•UU•i1UUUU!IIIIIIiU 
•UUIUIIUEIlU•NIURIIlUlUIIluRIji 
•mu•uiu••i•u•iu•iui i•iiuu•uiuuiu 
S
s/q '	 !P0/
U
°rj t 
Q) 
II 
0 U 
c1 
)Q) 
I-
z 
Lu 
a 
LI. 
z 
0
Fig. 12a,b	 -	 NACA RM No. L6H28d 
-k	
In 
- 0 a 
	
- - --
	
-
 y-- _
ow zz
OU
0\ 
	
I	 I
TE 
-- ---v-__i____ 
III\III — 7	 II 
IIIIII22IIIIIII IIIIIII 
+4 
	
N	 O	 ¼)	 C!)	 C\J	 -.	 C)	 ( 
6UI,ODOJ uo/./(- 
I-	 z 
z	 Iii 
Li. 
U.	 z	 ••-
z	 0 
0 
U
ONE 
mom MEN NONNI p M MEN NEON 	 %'IN III M	 FA i ME	 MEN m MMINAMIENFINEVIE
NNE MEMEEFAMEMIAMEMEOMMEMEM 
mom •..r4rial•auu1u•lkIu•iu 
mom 
MmMMMWMFFA EMMENFAMEMMOMME 
MOMMI
AMINO EN No IN moolmool OMEN ON EMEMI MIFEMM mom 
mommommommooffm mmommommoms 
u•••uuuwaua•rnuuauu•••ii 
•••nuuriuiuiiiiauiii•••iuimii MOMMEMEMEM
•uiivaiuii•uiiima•iia•iauu•ii 
o
.0 
w 
In 
. i
U ) C d/Q/ O/8
NACA RM No:	 L6H28d	 Fig.	 12c,d 
U, 
U ir t 
0,
---N----Qj--_0 --j 
r =EL 
I
-
I •,.." 
-----
ç
I-
2	
z LLP
•	 w 
0) 
III IINI2I III II1I 
---/- - Q) 
- - 
-
-\
------- E6
I'•-
-
-
-- I___ I\
cl)0 
c)'	 Y.-/
-
—
\)j,c 
±————--——.——--— lI	 Q (j 
-——--—--- - 
r 
-- 
syqouc 'Ai,poói (JQ/8,9
£yq'c öuipio, uoi.w
U 
'-I-
o. 
> 
I-I-
8 
il 
uç 
-j 
4. 
I-
uJ 
a 
L. 
z 
0 
0 
••uR•u u•u••r4uu••r1uuk1uu' 
•iuuum •u•ar•urgwjiiuu•uuu 
•u•••u u••i•urAavu•rnuuIi•u 
wii•uiraumaiiu• •u•uu•u VAN 
NONSENSE MEMO No MEN EMEMMI 
•iuuwiuuuariuuauuuu•uiia 
••uum••uumrauuuiivaaruuu•u• 
I
•uuu•ii•u•uii•usivauaui•uu•iu
-J 
4 
I-
z 
LL
td 
a 
z 
0 U 0 o
L8. 
q) 
P.
• 
U
Fig. 12e,f
	
NACA RM No. L6H28d 
I;p o; uQ/ 
IIIlIIII!IIIII!	 IllIlIllIll	 lit 
0	 )	 's	 O.(1J	 -	 0 
'	 I	 I
I-. 
z 
Ui 
U-
z 
OoU	 o 
Q) 0	 - )O)
0 
U 
ft	 ( 
-J 
4 
I-
z 
U-
z 
0 U
••uuu•uuuu .ui. 
M.
 
oil
•u•aaaauuu•aaria•utna 
•uauuauauaii•aaaruu•iiauaua 
•aa•ua••uaui...aiia..aaaai.a iaiitaaau•aavaa•aauuauuaiuuiva aauu•au•uaauuaiuua••uaaaa 
•uaiu•aaauumiva•••aaus 
••ar•a•uuaviuuauauuaaauuauara 
aauuauuu•ii•aaauirn•a•uauaIa 
•auauauu••iiuuaauiiauauiiaa•aa 
•UVAUU•UUIUIIU••UU••UULII•••• 
•rivau•aaaii•uuuuuiuua•ivau•a uaiiauaa••uivauaaaiiu•uuuiuuaau 
-J 
F"-
'DO) 
\-
NACA RN No. L6H28d
	
Fig. 12g,,h 
-j	 U j 16U/pLO/ UO/,L9 
Fig. 13a,b
	
NACA RM No. L6H28d 
0 
I	 Li'	 i/I	 I	 I	 I	 I	 I	 I	 II	 I	 I	 I	 I	 1 I 
o	 (0	 t'-
In 
U 
c )-
0)
4 .-
o 2 
08 
0 
cO 3 
:	
td 
Q' 
—J 
4 
I—. 
z 
LiJ 
I' 2 
00 
0
lz 
.:	 W 
Q 
0 
0 Qj 
'C	 lJ7' 
o
-i g 
I-4x zx 8 
c. 
0 
NACA RM No. L6H28d
	
Fig. 13c,d 
In 
U 
C'
-o
-J 
4 
z 
La 
z 
:? 
J	 u'J 
0 
0) 
Q 
OD
Q) 
)%O k 
C'
-k
(J 
I. 
o	 (h 
-J	
Bipoo1 
z 
w 
z 
0 
0
0) cc)
	
rl1fl(3H 
£i '6ipO,
Fig. 13e,f
	
NACA RM No. L6H28d 
U 
OMEN IMMEMS MOEN MIMMEREEM 
au••u••riu•iuuwiuuuiiuiiuu•iu 
ui•ium•umiiuiiiu•uiuiu•vuuu 
iUiUURIUUUULiU•ii•iIIU• iutuiu•i•••iai•auiuu•ii•uii• 
iuuaiu•a••rn•uuurau•uu•it•u
" 
0)	 ' 
z-
I.. I•-
'J
z 
-I 4 
I-z 
Id 
I.. 
2 0 U
s/q ' '6t//po/ IO/49 4 I-z- 
Id 
U-
2
°.
1.1) 
0)	 II 
N	 0) 
z 
U-' 
'Q) 
QA 
s/9'' 'bIfp2O/ 
s'/q.'o t,/pt,o/
 'o/,iaç 
uJ 
ci 
I
-J 
4 
I-
z 
L.j 
U-
z 
0 
U,
-a 
Th
-I 
4 
z 
Ui 
z 
0	 o. 
NACA RM No. L6H28d
	 Fig. 13g,h 
MEMEMEMMEMMUMMOmmalm SLIME 
•RUNi•llUUIV4UflUI	 - 
- 
ONMEMMEMEM 
ME 
ON • 
•1MR••RIUUV1IUWIU•t•I&1•I 
••.•a••••u••u•••••••••••N• SON WUm•UEI• mom imom lViNONE= 
-
I 
l l -to 
i7 U/O/ UO!
> 
d 
o..1 
dx 
.z 
.8
0• 
:? H 
I 
.0
(r) 
-J 
.4 
I-
z 
w 
2 
0 
U
!!T!!!!!!!Iilt!!1I1iiii!!I1IImI1J
Fig. ].4a,b
	
NACA RM No. L6H28d 
U 
4 
I-. 
z 
w 
a 
I' 
_.0
0
aj 
II 
Q) 
. . 
o
I. 
L
-I 4 
I-z 
a 
I.-
z 0 I,
S	
'•Q/	 S
NACA RN No. L6H28d
	
Fig. 14c,d 
U,. U 
LZ \J 
'S U, 
> C 
0
0' 
o
8. 
I 
ç. EQ 
ic 
o 
11 P QJ -5' 
0 
•55 
-	 SS/c7o (J 6(JfP 0/ 004 O5 
-/c 00	 '/poo/ (-10!,,L)S
	
Fig. 14e,f
	
NACA RM No. L6H28d 
U 
C,' r 
- a 
> 
o 
0)
Z
8 
0 -
Q. 
Q t o 
OD 
0Q' 
(C) 
0 
0 
I	 It	 I	 I	 I	 I	 /l	 I	 I	 Il	 I	 I	 I/I	 I	 I	 I	 I	 II	 I 0 
0)	 Q	 Cr)	 ('J	 '	 0	 '	 Qj 
I I -i 4 
I-
2 
C 
U. 
Q	 N 
?rn
- 
___
--0
-J 
4 
z 
Lii 
Ii-
2 
0 
U
NACARM No. L6H28d	 Fig. 14g,h 
0 
co 
IRI
0 
o qL  
o q)o
U) 
o 
Cr) 
C	 N	 0	 k). 
 
'6cifpQ/	 UOi,'' I-z	 z w	 w 2 
U-	
-
-	
z 
o	 00 II iiItiiIIIiE E5!!	 III III0	 o IIIIII/:III IIiI IçII I II 
-
- ---------
/ - - 
- - - -
- 
- - - -
- / - -- - - - - ci) - -
.. 
I
____
d	 j 
-
-----.--j
- I -,------- - 11 1 L L 
111/11111111111111111111711110 o	 C	 r	
-.	 o 
'7c"-'c. '6L1!PGOI	 JQ/,
Fig. 15a,b
	
NACA RM No. L6H28d 
•iiuu•iuuiimui••uuu•uuuu•iuwi. 
••IIUUNI1lUMIUUtUUUlUUUU••UI, 
•U•ILU•IU•IiUU•RIUU•IUI••UUILH 
U•IUiU•U*Uk1••IkIU•UII••UIURI 
•uuunii•uu•iiiuiuit••uaiu•uiuwi, 
•U••L1•UU•M•••UU••URUUUI•U• iU•l•Ui•BUUiiUI•U•k1•UU••UUU 
•iu••iuu•uuur•iut•irnuum•••mu 
•••l•I1IU•••I1U••ii•i•ii••k1••UU••U 
•u•••ww•••utu•wuuui•uiuu•i• 
••mmt•iii••ra•iuuuuiuu•uu 
••ii•uuiiuu•uu••iii•i•iiiu•u••uu 
•i•iiu•uu•ii•iuuuu•r•uuu•uu•uu 
•u•iiu•uu•ii••uu•&i•miu•uu•uuuuuu 
••uiu•&i••uuutuuuiiu•iiuu•uu••• 
••i•uuii••iau•iuui•iuuu••u••• 
MEMO
••IIII•IIU•ULI•m•IIIIUUUIUU•UUII 
.•m•uuuuiiu•urnu&iaaiuui.uuuuuu 
•••iiiu•iu•u*•iuiuiiiiisi••ui••' 
ME	 IMMIMINOMMESSIMMEMEM 
••••umiuu•ia•uuiuuii•iiuuiuuui•i
MEMO-MMEMEMEE
I 
fjh 
I.
U 
Y)•	 (\	 cj	 tT?
NACA RM No. L6H28d -
	 Fig. 15c,d 
I	 I 
I	 I
0 
LA 
MMKIMMWMMMKMMM ON No MINEMEMMINEW 
MEMERNME 
•uu.i..rn...ii.u.....u..... 
MENNEENOMME MMEMMMMLW-m EVEN No 
mom an M BEENERMIRI MEM21M on MEN WON SEEM MUMMEMMEME .-WME MEN 
-J 4 
I-2 
Id 
0 
z 
a
CO 
-j 
4 
I-
z 
Id 
0 
U-
z 0 0
I 
IZ
4 
I-
z 
Ui 
0 
I.-
2 
U
q) 
co 
-	 0 
4J 
•.....i.u.....ur.u..u.....uiui 
mmmmmmmmmmmmmmmmommmmmmmmmmmmm 
•••uiin•i•ii••iiiamuuuu&i•••uuu•au 
•i•urn••i&i••ii•••ii•uirn•••u•uuui 
MMMMMMEMMMMMMMMMMEMMMommmmmmmm 
mmmmmmmmmmmmmilmmilmmmmommmmmmm 
mmmmmmmmmmmmmmummmilimmimmiummmmmml 
••••UUEL1l••&1UULiIlIiNUUIk1l•R•UU! 
MMMMMMMMMMMMMMMMMMEMMmmmmmommm 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 
MMMMMMMMMMMMMMMUMMMEMmmmommmmm 
MMMMMMMEMMMMMMMMMMMUMMMMEMMMMM 
•u••i••uL1uIIU•RU••UUU••NUUUUU 
-
-J 
4 
I-
z 
Ui 
0
C. 
z 
0 
U
Fig. 15e',f
	
NACA RM No. L6H28d 
I-
I-z w 
El 
-j 4 
L. 
z 0 0
qi 
U 
0 U 
t.
I 
Il	 £.:: 
'-oZ	 0 
MEEMMEEMEMEMEM11110 NAME
NACA RN No. L6H28d	
.	 Fig. 15g,h 
uii••uiui••uuuuu•a 
•••uiu:uuuu 
•uuu•ui••u• 
•u•uauuiiuuii• 
•uuuuuiiiiiuuu 
uiuuumwiiiuiiuivaua 
•uuu•uuuiiii•ui• 
•u•uuritmiiiauuuu•uuu 
..uu_nu.uuu.uu. 
no., llmm^^^lmmmxm MEMNON
MmMmmMMMMmMMMmM 
MmMmRmmmwMMMmMM 
mmmummummm 
mommmommmmmmmmm iwiiiitii..i..... 
•UULIUU••••l 
MMMMMMMMMMMMMI 
lmlmmMMmMMmMM 
MMMmmMMmMMmMmMM 
MENLMLIUlUURl 
•U•I:liUUUUU 
•UUDIUUUU•UU 
4 
I-
z 
w 
2 0 0
wa L 
u) 
r	 ç 
o	 c 
im
Fig. 16
	
NACA RM No. L6H28d 
mossm 
SEMMES  0 MEN ONEno MMmmMmmmmmmmmmMmM 
••k1•l••U••I 
MEN MMmmMMmmmmmmmM 
mMMmmMmmllMmMmmMmM 
Emmmummommmommommom 
•••sLImLIr••••U•••I• 
•uu•u••u•u•u 
UF LiIIUUUUIU 
•su.aauu•u•••
•••iiu•u•urn 
mMmmMMmMmMMW 
•.....u.u..ui. 
•UIUUU••UUEL 
•iuuiuu•iui 
ommumommomms 
MmmmMmmMMmMMM 
on 
MmlmlMMmMMmMMMMM 
mlMMmmMMMMMMM 
: 
t
I-
au••iuuuiuu•i•u•uu 
••uuaaua•iu•iia 
•uuu••ua••uniiiiu 
•uua•uuuummiaira 
•uuauuuu••utuaui 
•••i•ua••uuuiui•i 
•uuuuauuuiivauu 
•uuuuuuuuuirniiuri•ua 
•••llNUU:UU 
uuuu•rnu•wa•
•iiiu•uu• 
••umuu•u• UiUUNUUU• 
UiUURU1R•EI 
••iui•i•
C	 OJ	 )	 0)	 ' 
-J 
4 
I-
z 
C 
U-
z 
0 
I.)
NACA RM No. L6.H28d	 Fig. 17a,b 
U 
o
S 
fl 
aS 
l
E
F" 
0 
&
U 
Q)
N 
Q) 
L
-j 
4 
I-
z 
a 
I-
z 
0 0
S	
S
Fig. 1?c,d NACA RM No. L6H28d 
o
- 
4-
za 
S 
i 
4 
4 
I- 0• 
aci 
8
-S
0 44 1 
 
> 
U
CO 
-j 
4 
I-
z 
Ui	 . 
CD 
a 
U. 
' 
-J 
4 
I-. 
z 
w 
U. 
z 
0 
U
NACA RN No. L6H28d
	
Fig. 17e, f 
W
Fig. 17g,h
	
NACA RM No.' L6H28d 
U 
a 
o , (n 
! 
t : 
w 
-I 
I-.
-j 
4 
I-	 '-
-z
'N 
I-
2 
u.L8 
Ii 
NZIJ
 
CD
-N.
NACA RM No. L6H28d 
-j 
4 
I-. 
w
z 
0 
z 
U. 
0 
0
- Fig.
	 18a,b 
o 
U, 
U 
IkL.LJo 
'0
8. 
N'I i
o
• ____
Iz 
H;? t-H
iz 
.0 K'JI 
•
O 
D Q;
V) 
•..••. 
O-s.h r 
0 
N Qj 
C,'
I-..
Fig. 18c,d
	
NACA RM No. L6H28d 
-j
•uu••aii•••uuuiu 
•uuuuu••u•u•u•auu 
••i•uuuuu•uuui••u 
•ui u•i..iwii•uu ON MEMMENNERRIMMEM 
.ui NNEMEMEMEMMMEN No. NNOMMMERRHOME 
•••IUU•!4•••UUUUUi 
•suiruraiiuui••uuui• 
••uvav•iu••••uuuu••• 
••W4VI•IIUIIUUUIU••U! 
•uitii•ii•u•••uui•uii
8. 
-J 
2	 2 
Id	 Ui 
9	 0 
0 0	 0) 
C	 Q) 
Jo
I. 
Fig. 18e, £ 
'I 
o
8 
c
-j 
z 
Ui - 0 
I-2
L 
N'
?
I 
NACA RM No. L6H28d 
-J 
2 
Ui 
U. 
z 
0 U
U 
> 
a 
U. 
Qj 
-J 
4 
I-
z 
Li 
a 
o I 
4 cj U.
1
Fig. 18g,h
	
NACA RM No. L6H28d 
I
NACA RM No. L6H28d
	
- Fig. 19a,b 
a 
:	 L 
.4-
o 
-	 Q) 
Q
.0 0
(3 
I
LZ
M 
L() 
I.
Fig. 19c,d NACA RM No. L6H28d 
LI 
14 M6 
c	 >-'--
8., 
0 
0?0 
0 
¼) 
c) 
0 
Cu 
0 
—J 
4 
I—
z 
0 
U. 
z 
0 
U
—J 
4 
I—
z 
UI 
0 
-: . 
Q) 
tz
—J 4 
I-2 
IJJ 
0
fyi 
o
Q) O'N 
ocu to
3 
13
tl
NACA RM No. L6}{28d
	
Fig. 19e,f 
U 
'-I-. 
cc 
o 
C 
—J 
o-J 
CD 
rlD
I—-
8 
—J 
4 
I-
z 
I&1 
0 
L.. 
z 
0 
U
/q'
- 
z-
0. 
I-. 
di 
S 
' 
1-
Fig. 19g,h	 NACA RM No. L6H28d 
..I.II.Ul..IUUUU5IUUU.IU.4UU 
•••iisuja••••Ui•••••i••Tiiii•i 
•viuuu•uu•u•uii•uiiuu•i•iu•u•• 
•uu•••uuuurnu••ii•u•ruu•••• 
•a••u•••••••li••UuLiU•••••U•. 
4 
I—
z 
ha 0
-J 
4 
FZ	 Cr) 
0 
u	 11 
c:j	 (3
0 
OD 
0 
0 
0 
0
c3 
I	 I	 I
NACA RM No. L6H28d
	 Fig. 20a-d. 
U) 
a 
> 
0 
'U
B
I...' 
- 
(()	
IQS 
 E 
0 o. 
uç3 
II 
w 
I.. 
z .0 
-Q) 
DQ	 •(f) 
N•	 (I) 
-I 
(\J 
ci) 
0
Li 
0 
0 
1D 
0 
o o 
c3 
10	 II 
o 
0 
0 
0
I 
4 
I—
z 
(	 ,' 
z olO 
U
0 
-I-,. 
4-. 
ci 
-. c5
Fig. 20e,f
	
NACA RN No. L6H28d 
I 
4 
I—
z 
w 
0 
I.-
z 
0 
U
OMENS MOONS SEMEN -	 I MMOMM I 
au••iuiuu••iiur4iu&&• I 
-	 I 
•ui••uuuu••uur•••••ui 
•i•uuuuuiu•uuuuuuu.••ui 
••uuuuu•u•uuuuuiu••iuui 
MEN •uuuuuu•uiii•••uuuuu•urniiiuui 
•l•uauum•uuuuLuuui••••I 
••.i.uuuuu•uiur.i.a•muuui 
•u•uuuii••um••uuriiu••ii••••uu• 
S	 S	 S	 S 
I—..'
no 
ON, 
ON 
•.Il 
ON 
U. 
U.' 
UU' U-I 
U. 
U. 
U.' 
U. 
U.' 
U. NO 
II 
II
NACA RM No. L6H28d
	
Fig. 20g,h 
0 t3 
QI ' 
1
-j 4 
I-z LI	 0 
0 
I' 
Z 
0
U. 
C
M1 
0 
Qj 
-J 
I-
z 
LL
w 
0 
z 
0 
0
U 
a 
o ..z 
>
U) 
_j	 £o. 
cj g 
8 •	 " 
c	 Q) 
0	 U) 
(\J
Fig. 21a-d
	
NACA RM No. L6H28d 
NACA RM No. L6H28d Fig. 21e,f 
(I, 
-U 
a 
o 
In 
> C 4 
a 4 
I--dx 
S 
L 
-J 
4 
I-
z 
w 
a 
I--- 
z 
0 U
t:z 
i) 
U—.
Ou
-J 
4 
I-. 
z 
w 0 
I-
z 
0 U
Fig. 21g,h
	
NACA RM No. L6H28d 
'a 
0,- 
> 
-J 
8
(3 
Q)o
0 
l. 
qcj
NACA RM No. L6H28d
	 Fig. 22a,b 
In 
'I 
li 
kz 
±
.0 
0 
4
.II 
o 
o	 •N 
I I H 1 1 il Z	 (lj 0 0 0 0 
w
-	 I I•	 I I	 I•	 I• I•	 I• 
2 
0 U
i••••••••usuuuuu•u• ui 
I•I•UU•Ul•U•UUl•IYAMAII 
IURUIN.....ui•uuwiai.ii i•mi.•U U•UU•RRU•ffAARUUII U...... ........,11i..ui 
u	 ii ...0 ....uuu•ii•..t 
mmmm 
U...... 
OR= M mmimmmmms,004--m-mm UUUUUUUVAiSt 
•••••• 
•••UUUIU•R••U•UU•VMIIIU••I 
UiUUUUUUiRUUUUUUMUVAMUUi 
••UUURlUI•UUUUURU!AU!RUUI 
mmmmmmmmmmmmmmmmmommmmm 
•UU•UUUUUUUUSRRV4W1•ULUI 
mmmmmmmmommommmo U...... •iuuuUriiriiuii % 
£. 
-j 4 
I— 
z
-, 
0 
(I-
z
•:: 
ra
I. 
ci) 
• Cj
-J 
z 
0 
I-
z 
0 
-	 0
I	 I	 I	 I 
i•aiuuu•••gu•u•i•u I... .uuuuuuuu•rxi•u. iuui uuauuuuuur•uuuui iu•• I...,
 
MU ImISuu•ii••uu EMMERVINSIMMOM i••i U.. uu•uu••uuwvi••uu•u 
•......'.....t'..u... 
••IUUUUIEUUUUU•U.U•U IMIUU.IiURIUW1UU.UU.
......'..','w........ •u.uauu..uuiirum•aiuuu MEN
NEIRMEMENIM 
illrillm.IMlUUU i % 	 I __
Fig. 22c,d	 -	 NACA RM No. L6H28d 
U 
iu••uiuii•u•i... 
 mm 
-
 
----------- ------- 
0
 9 of 
 
cD 
-	 II 
ci)
sz. 
-'	 I 4 I I I I Ill 
z -	 I• I•	 I' 
U-
z
U 
U
iRUi•U••N•IVI•NONEu• 
•iUiUl•UI•LAiiN••••R 
iuu•••u••uw•u•uaaui•m 
•....UUW4..MONONUUU•u 
•iiu••rawii••MONOmuuMEN MEMMIMERMIUMN NONE MEN iU•••TIWLJU•••••RU••• MMEMINIMMIJUMMEMEME NONE
'.5 U H 
i8 
0 
	
_z	 , 
8-
Q-. 
0 
	
-3	
co 
 
I—
 
sz
U
Q) 
	
-.	 0 
1
cu 
(\j 
NACA RM Nd. L6H28d
	
Fig. 22e,f 
I •	 I•	 I	 I	 I 
z 
tJ 
0 
U. 
z 
0 
0
Fig. 22g,h'	 NACA RM . No. L6H28d 
'a 
U 
a 
ZZ 
> 
-J 
0 
,	 )3 
4-
I.-
z 
Iii 0 
I-
z
0 
0
Th
U 
o 
LA 
 z 
2
o tj
- 
o
1 
4 
o	 i-
- z 
.uJ	 0 
2	 o 
U. N 
0 
'.'
L 
09
I). 
D 
iLl 
. S 
0 
0 
0
NACA RM No. L6H28d
	
Fig. 23a-d 
c 
'-
S 
4-
o 
I-
o 
(	 . 
.	 0 
___ 
__	
801 
Ub 
I0 
_
c\J 
CO 
HH
___
0 i; 
0
-J 
4 
I-. 
z 
Ui 
0 
U-
z 0 0
Fig. 23e,f	 NACA RN No. L6H28d 
0 
Z  
B 
z 
Q-J 
L 0o 
-J 
4 
2 Li 0 
B
0 
ri 
0 
0 
0 
-J 
4 
I-
z Li
NACA RM No L6}i28d
	
Fig. 23g,h 
Fig. 24a	 NACA RM No. L6H28d 
CONFIDENTI 
U 
U
0
-•1 
Plercent sem,n	 Pecce,it sem,spcJc?	 Percent 3emipa,-
NATIONAl. ADVISORY (a)	 0.400.	 CONFIDENTIAL	 COMMITTEE FO *ERONAUTIC 
Fure 4.-5/7a1-?w15e var1at/ot51n	 inomen/ factor c½,'e to 
a//erorl c/ef/ectior.
•uuu•u•uui 
MENOMONEE - - 
•U•••IL 
MUMMEMMOM 
mmummmmmum 
man lHOME= 
MWEEMEMEM 
•UUL1NUi&l 
MMEMEMENN 
•uuui 
MEMOMMEMMEM 
mom
	
MEMO
V cv Q bV dV C 
/'erceni 5em300I? 
NATIONAL ADVISORY

COMMITTEE FOR ALNAUTSCS 
_LJI 01 
NACA RM No. L6H28d
	 Fig. 24b 
e 
0 20 40 60 80 /0
	
0 20 40 CD 80 I 
Percetn	 ,°rCetfl se,,,/socn 
6 A'l= 0. 70.	 CONFIDENTIAL
Fig. 24c
	 NACA. RM No. L6.H28d 
01	 I.'
020 40 CO 80 
PerCer, 7' seinJ4o 
01	 i'.r.
---. 
U..' 
...' 
MOK,
I----- 
I'MMEMEMEMS 
ui•iu 
SIMMEM on NATtONAI. ADVISOQY
coii1tU FOR AERONAUTKS-
0 20 40 0 80 
rcenf smispa, -	 -Perce,, t sem '3,bc/ 
(c) A'l 0.627	 CONFIDENTIAL 
iur	 4.	 Co,tiue.
NACA RM No. L6H28d,	 Fig. 24d 
• 0 20 40 60 80 100	 0 20 40 60 80 /00 
,0erce, 74 J'n/5oaf? -	 ,rce,,7' Sem'cw, 
-(dl A/f=O.öôO. 
e 4. -	 CONFIDENTIAL 
S
VA 
0 
U
0 20 40 60 80 
ipcernL
 5e/?,'oq/? 
NATIONAl. ADVISORY
OIINITTU FOR AERONAUTICS 
in
Fig. 25a-d	 NACA RN No. L6H28d 
-J 
4 
I-. 
z 
Ui 
U. 
z 
0 
U
Is
0
U) 
U
'I 
8 •( 
th
lz 
th
-J	 C) 
0*_ 
1cS 
•••wiiii•uu 
iiiuuuiu•u 
MEM1=11 , ONE 
UIiIll 
•UiflhiUUUU 
RlUFAIIUUUUI 
•uuiurzuu•. 
•I•UIILU•U• 
•UUWA!l••NU 
EMISMIXIMMOMME 
No
O  
N 
•••mi•••u•• 
MERAMMEMEMEM 
•waaiu•uuuu 
ME MMMO 
MOMMEME ME 
•rivirii••u• 
uuuu••INUMMEMMEN 
I	 I	 'I 
%
0 
c3 
U
S0 
-c.
EMEMEMMEMN EW1!Iii•Ul, 111MUMMONFIAME
• WOMEN
••.uuiiu••ii 
•••••••rii••••i 
•••.uuiizauu•u 
•umui•ziii•uu• 
••••rmria•u•ui MEEMEMMOMMEMN 
••u•riiu•ui•ui 
MENEVIMMOMEMME 
EMMOMMEMEMMEM 
•urii•uu••u•L 0 . sm0MEMMEMON IMMINEEM
'J	 c	 ) 
r	 RI
4 I-Jz 
Id 
2	 o 
I.. 
z 
-°	 JZ  
C\J 
NACA RM No. L6H28d
	
Fig. 25e,f	 - 
U) 
O• U)
ts 
.; 
z
CD 
-j 
4 
I-
z 
w 
a 
I. 
z 8
-J 
4 
z 
uJ 
a 
I.. 
z 
0 
0
(3. 
1
-1 
Fig. 25g,h
	
NACA RM No. L6H28d 
•u•iuu•uuuu•uuu•
I 
••iui••uu••ui•u•.0 - 
•u•i•u•uu•••••imuii 
......u........... 
•••i••u•u••••uu•uu
•uuiriivi•u•uu...u•u•ai ARUIU•••U•IUU•I••U•U 
i••u...uuu•u•u•iu 
•ui.uuii•uuu•••i•u 
a 
to
•	 J) 
__ H !Y 
U!i•UUU U.... iU  UUUUUUUUU• UiUUUIdU•IU 
•
•UUUJDf11U U 
-•i•winiiw1rim, • 
• UUIiIli1U1MIIUUU 
••uuimviwu•• 
•.i.ii.uiiii..... 
iUtUbUUUU INN MEMO 
L-
1-
• k J 
• 
\ 
rh 
•.....Ulili.... 
.............. 
iimituumu•u•uuuuuui I4UUUUUU•URUUUUUU 
mliii •i................ iuuu•u•iiui 
NACA RN No. L6H28d
	
Fig. 26 
EMOMMIME ME 
mom"Emm No 
••i i. 
••uururariau R•UUNITháU•II 
•UIlflItIIIUU•
•.t :.u.... 
•uat••uuuu• 
.... UI.. INIMMINIMMIMMEMENEM 
•UU••UUUUUPJUU 
•UUUUiUUMUUUU MEMMEWIMUM ONMENFAMMEME IN U....HiII1IHUI 
••••UVIIIMflUU•• UlItfflhUHUUI 
•miiiiiuui No MEME ME NEON
MIMMEMEMOR 
•IINUZV1UU•••UUUIRUUU• 
EMEMMEMEMEMEMEME MEMO moommsommmommosommo ME 
.U.It.,I...u........... 
..Luaft'tu'............u.. 
mommmmoommmosom IMMINIMEMMEMEMOMME
oj 
r-
•	 :• 
o	 c-j 
I	 I	 I	 •I	 I	 P	 •	 I	 I	 I 	 I 	 • 
•u.... 
••iiii. 
•uatii•i 
•.raiiiimuri 
••IIURlIiII 
•i•IIlRIII 
.uI'uIIIlIi,.
•i•u••ivai 
iaua.i 
..iiiim 
•uiiaimiii 
•IIIHIIIIIII 4 
••iuiiiii 
...iuiii..i 
somms III
uu..ii.. i•••uuii• 
u•u•uu•spuu 
i••uiuuiu 
iiriiiu•ui 
iiiLii*Liu••• 
-	 •1 
CD 	 ^J 
1-
¼	 I 
••tHhiL 
U!UIIIL 
OEMII.t.i 
••iiiii.iiu MEMMEEMEN 
•.I*tIIII• 
••ituiiiiuiiu 
^mlllm 
ui•ui..i.' 
Uk1IlIUlI 
• .u.umi 
•iiiuitmui 
• iuiuiiiii•• 
•imiiiruu iiviiui•iiu
0 
'loomuuu••uu 
101101111111191111 
ir•uwau,
-
• IkIIliUi • ISSOMONE • 
..iimini. i•iaiiitriuu i•?HllIii• iuitiiiu• 
IN
•iusuuimii 
•miiiiiiiii 
•aiuiuiiunmi 
•uiunumum•i 
••iniuiiii 
•u.i.irimii 
•u.i.imu 
•uuuu•iiiiu i 
••ini•nn••i 
••ILUUI 
0) 
QD 
¼-j 
aj 
0z 
Fig. 27
	
NACA RN No. L6H28d 
NACA RM No. L6.H28d 	 Fig. 28 
MOMMEMEME 
MEMEMOMMOMM 
•uuu••uuiuuu 
MEMOMMOSIMMOMM 
•uu•uuwiruuu•u 
MOMMEMMUMMEMON 
EMOMMOMMOSEEME 
MOMMOMMOMMEMSE 
MOMMENEMMEMME 
••uitn•s• 4UUUI•NI ILILJfl••UU
•	 V. 
U 
.cJ 
UIU•l•U:IR 
MOMMEMEMEMOMME 
EMMOOMMUMMEN 
MMMMOMMSEEME 
EMMEMOMMEMOM 
• MEMOSIMMMEMOM 
•uuw•uu•uu• 
• ••••••uu• 
•mmi••uiu
•R•iiUl•i 
•u•iu•irsimai 
•ul••r4Ium••Ri MOMMENAMME 
ai•ui•muu 
MOMMUMMEMEN 
IF-M-NOMEMIN NOOSE 0
cs) 
c) 
b 
o.ä 
......... 
MMMMMMIN
IN 
•u•uu•uiriu• 
uiuuiuurruii 
MMMMMMMMOROMMM 
mmmmmmmmummmmm 
mmmmmmmommmmmm 
••UUU!AUUUU 
MMMMEMME 
mmmmumminiii I 
•auuwiiiva. 
•u••ui• 
iULUU•U•U•
•i•u..i 
•ui•uuuivauu 
•m••••.uuii 
MOMEMMOMMEMES 
OMMONAMSEEMN 
•uurisiuuu•*ii iuu•uu•. 
^-Mmmmmmm
V Vt-
ra 
ob 
ri
jJ)
fl)	 0)	 \g	 \i	 0) 0	 0 0 0	 0 0 
I 	 I 
•auiii••uui•••• 
MEMMEMMERNEMEEM 
•u•••uiuiimimi 
NIERNE 
•aiuuim•uiim•iuu 
•••I*IIUiIuU1UU] 
•NuUIIBI1IIl•IIU•Ui 
••iiiiumt••ium•iuu 
•••iiiur•i•iuiva 
MINNEMMUMMEMUMMSE 
ME mommumulmimm ME 0 ME
•.uuui•uu•wi 
••iuui•u••*a• 
ui•u•••uiaa 
•I•Iu•UUUI*U 
•uuiuu•iiu 
MEEMEMEMME 
•lUIIIUUULI 
NEWENOMMEM 
•iuiiiuii•••u• 
•••miuiiu•ui• 
••UNIIIiIIUIIIIU 
riuiiiiiiii•••u• 
mom
QD 
N 
k
; Vc' 555\ 
Ai 
•uu.uuu•uuuai 
EMOMMERNMEMME 
MEMERNMEMBEEME 
•••r••u•4••• 
EMINNOMENUMMOSE I•U.IUI•URNUU 
••u•uuuvi•irni 
MEMINUMMERNOWN 
EMBEMMEEMEME 
MEMERMINNEMENNE u Uuauiuuuuaiiiu
mm
uuuu•muu 
ILIttIIlI• 
o 
•	
• j)	 I•	 • 
ISM NNINSIMMUMMM 
ONNIEREMEMEMMEM 
mommummummummm 
MAIMUNIUMMMOMMEM 
MENNINHEM 
•UUMiVI•IH1I 
••ilP1UUHEI 
•uuuuiuuiwi IlIUUI•U1I1kI - •• 
•uniiii•ivirii • 
WNSEENZIMMEM 
mi-mmm 
3V) 
co
I'.) 
¼)
c. 
•	 • 
Fig. 29
	
NACA RM No. L6H28d 
•u.uuui•iaauuuui UU•I•IWNUUUUUI i •i iiii..• N•• 
.r'..'n•.m•I. 
•iu•iii••iimuui 
•ii•uiimuu•u 
- •I••mII••IHI•1I•. 
• •iu•uiuuuiuiun• 
•iiuum•uiunumuu 
uwiiu•iiuuuiuu 
NESSIMEMEMEMENEEM 
Emommmummmusammm 
ONEMMEEMEMMMEMEN 
•••uaiii•iui•riu 
MEMEMMUMOMMUMEM 
•uuiiunuiiwi.uu 
•uu•ii.iituutiii•uui 
•aau.i.uii..i•iuu 
•i•ur•uuiu•i•i•u 
•.u.i.iiu..iuiiui 
mm^Nmmlllmm
c5 
HI
MEMINIMMOM 
N.a._I_IIEI 
_TI%IUI_I__111 
•riau•_mi 
NowilMENEM 
_I 
MMMIIIIMMMIMMEEM 
__1111 _••__
1 MENMEMEMEMIN
MEMMEMEMEMEM
0 
by y/ ?3v)
Lu 
-J 
4 
I-
z 
Ld 
Li. 
z 
0 
U
NACA RM No. L6H28d	 -	 Fig. 30 
.0 
0 
0)
E	 ci) 
NQ 
C' 
r	 IZ  
? 
'3 0.9) 
¶.
Jc) lz  
4•	 -J N 4 
z 
° 
Fig. 31
	
NACA RM No. .L6H28d 
-j 
1r 
z 
LI 
IJ-, 2 0 
U
0 
U 
9
>. 
o. 
-------
I > 
-\----
• \ ____ __ __
• -J 
-Z-- - 
•
• z 
1: 
_
a)
II 
--'J m 4J •,-. 
.- c 
iii 
¼Ii° 
IZ 
q
NACA RM No. L6HE8d
	
Fig. 32 
-J 
4 
I-
z 
w 
0 
z 8
U, 
U 
r
nz 
0 
I 
Ll
Qcy 
lb 
c
V)O 
'•'
0 
k 
z w	 'J'•' 
L&. 
z 
0 
0
to 
0• S
/ 
195, v / $
1 4 
z 
Li O t-
2 
0 
U
1T N - 
I
Fig. 33a	 -	 NACA RM No. L6H28d 
H'	 0 
H
•uuuuruuu 
•u•uuuuiiu, i•uuuuuuu 
umumuui iuuuu•uuvs, 
Lv
 
IMMEMEMEME •uuuuuui
p. 
•uiuuiuiu 
LJS •uui•u MWEEMEM 
viuuuuuu U.S......
i1 
mu.
NACA RN No. L6.F128d
	
Fig. 33b 
'I 
ct 
o 
ti 
—1--1 
HH 
•h•U•U 
.i..... 
mommommom 
- - - - - 	 - - - - - - _---- - - - - - 
iiiiiii	 1111111
 
1i I	 I I ! I I I I iI 	 I I I I I I I I I I I I I 
- - - - - ---- - 
I±I+	 1111111±	 IIIIIIIIIIIiI (.	
7?
I 
MEN ON 
OREVANE 
MOLWANS 
NEVENN 
•W4UB 
AU1 
Ui..... 
NEEN 
U......
Fig. 33c NACA RN No. L6H28d 
U 
g 
> 
LkH 
MEEMMEMI 
•iii•i NEEMMUM 
•NUU• 
I
lIAUIi 
•uurni 
a......
ri 
•U1
IIrj 
o 
MENOMONEE ME 
'	 0 
-	 I
-	 I-- 
NACA RM No. L6H28d Fig. 33d 
a 
U•UUUUN 
MEMEMEN 
•UI••V4U 
EIUU•IUI 
nuuu•i MENEM 
••VAUU•i 
up..... 
u1IuuU
'	 '. 
cJ 
II, 
Fig. 33e	 NACARM No. L6H28d 
b 
ZI
 - 
--I
mommomm 
MONFAFAM 
NEEIRME 
morAlvism 
INREW
i•iJ 
ivviuuuu 
mmmmmmm
mmmmmmmmmmmmmmm 
IZ
LI. 
- ( 
I.
mom MEMO 
0 on on !SEMEN 
on on ENE 
1UUWVALIIIUHI INNUI 
•uMEIN Thu1IuuuIU 
uuuiiiiiui•ii•u•u 
uuiirnuumu•uuu 
UUIIIIIWIUIIUUUU. 
uuuiiiuiiuuiaiuu 
•u•iuiENE.uuui 
mom No 
iO.&u.—uI.ui 
Nommom
' I)	 J	 N 
U 
•'
cr 
Ic 
0	 qj	 cr)	 ¶4 
•	 I	 I	 I•	 •I• 
uuiiuuiu•u•iu•• 
••iiiiiuMENui•uu•Ua 
•uiimiuuiiuiuui••uau 
•uiiiiiiiuunimom uu•u 
UIIIIIfIIUNSU•UIlU M••IIHI$IIlSUU•UR 
•iumMENuuuau 
NACA RN No. L6H28d	 Fig. 34 
MEMO IIuIimi 
•uUIu1a11I•IuI 
•RUIII•IlU•l 
uU•NIIIIIIlIUI• 
•iUIllIItIlUIUU 
MEMO=tMENIU• 
•uuIIIIIlIuIIUUUu 
OMENii,ium.uu 
•iuulluitpjamu.iu•
mom 
MmMMMmMMmMmMM
ON 
MMMMMMMMMMMMM ME 
•u.u.a..•.utiu. ME MMMMMMMMMMMM 
MMMMMMMMMMmMM 
MMM1mmmmmMMMMMMk 
•lIIINII•UN•UU 
••UUHIIIUUUUIII 
...u1III.1uI..u.... 
•lUt:IUIRIII 
mmm
q) 
0• 
¼) 
CI	 '\ 
•guuuu•I•SUU 
No memos SISME 
^MMEMOSE MEMO 
•uiiiuni•uua•u 
r.'.' 
•IRUIIRUUUUU 
• uiuimuauuu 
•UIIJIilUIIUIUU 
•ugRuI1aIIaUuU 
•s•aItmuIluUNU' 
"M
MEMOS 
ESSES
•uuu••u•iiiu••u 
MEMMISEEMEN Boom 
MENEEMEREMEM mom 
SHMEMMEMOMMEN 
•RUUUUiU 
•uuvmivwuu•u-
u..IUHL.maIu••. 
mu•uiiiuim•uau • 
•uuuunniuuuuuuuu 
•uwiniiini••uuu•s• UUWfl:UUU•UUUU 
no SEEMS 
'. 
N 
• 'I-	 V::1) 
I'J / 
¼) 
oi 
U I)- I-
s 
•urai•rii 
•iVAMF1Ui 
•V1iitIi' OFMOME MwMRMmMM EMOMEMMEM EUMBENIMME EMEMEMERM
Buu•!Iu IIrn 
•IUUIIIhI•h1 
••UURUIIV4U•Uid 
•••ILI••fY1PII MOMMUMMMMEMNSERMAI 
••uuuuiriuuii,i lUlFilli	 III VAUU MAIMMMEMENEVERMN MEMEMEMUMBEEMEN UAUUUUAW4UIUE EMMUNWASOMMORME MEEMMEMMIMMEMMEM 
MEN m mummm MEN IflUUUU•UUU- 
•UUUWAUW1 
••UUI1UIUiU• ON 
•U.Uflrl.r.rg...I' UUU.III'lUirllJUUU.U' f.UUilUWIU••Ul Uu•awraim•uuu•iu 
•UUWAIAWI•••••• 
•11••I
IC)
.c) \ 
0f 
cc 
o
• H-
• 1'	 I	 I	 I! 
o(\j	 0) 
0
MMMEMEMMIN 
••ui•i•i 
••VAiIiAUM Emmommumm 
••iirnvira 
••IWLU11 
•WI2YiULJ EMMENOMM MEMEMEMEM IfNIJTIIIII 
•iiiva•rnuu• 
•UIIIUUU• 
•tiAIU1U 
• 
.•uiur•u irM',.rn. 
•UiIlHhIlII 
•uiiiiiuuuu 
•iAIIILV•Ii 
•t1IHllLI 
•iivitiuu• 
•liRfl••UU 
•riiwiairu•u 
•ilIlIMlIU 
•u•iu•aas
o	 Qj() 
(j
••uiuuui• 
•uruui 
•II•NIII• No
I 
••lIuwwaurl MENMESSEM 
•uta#riuvi 
•um •a 
.vAr_i,'a.a 
•MUDIPAI 
.'v',uiuu. NIi11IIU1•II iiiiiiriuua•• XNEEMOMME
(.J 
0 
L)
Fig. 35
	
NACA RM No. L6H28d
MEMENEM 
U•NSUil• RIME 
iiiguiiiuiuuii• 
MEMOSI W-W-ml l -M - MWEMMMMEM 
MMmM
--	 ••u•mui 
•uu••uuiuuiiiuu•iuu 
MMmMmmMmMMmMMMmMmMmM 
MMMMmMMmmmMMMMMmMMMM 
1 
.0/ 9 
'0
ot 
ci S 
muau•iuiaum••iu•uu•u EMEMMMEMEW
 
mMmmMmMmMmmmMMMmMmMmM 
MMmmM.PApMM ME FREE UIUU•IUUlLI111U 
•••u•uniiiiiu 
mmmm^^^^^Mmmmmllm i•ua•mu•••uuuuiiuiiu 
•iiIil•itthiu
0/ 
0
0 
II	 0 
ci
'4
NACA RM No. L6H28d	 Fig. 36 
U	 .1	 .'	 • .4	 .'	 .O	 .7	 .8	 .9	 tO 
/\-lach uniber, tvl 
F/urs35 . - E,fecit o-f A4ach 'i br 
on	 qn 
Jn.seo/eo' Q,/ero.',.
Fig. 3?
	
NACA RM No. L6H28d 
urnrirnrnrnrnrniuu 
uutirnrn••irnrn 
rnrnuuiuiirnrn•irnuui• 
•rnrnurnrnurnurnirn 
•rnuuurnrniuuiirn I 
urnrnrnrnrnixurnrnrnrniirn • MMMMEMISSRMMMMMMM 
•UUU••IIUFUUU 
•rnrn•rnrnrn•rnrnwirnrnrnurn 
•rnrnrn•uurnirniurnrn 
•rnrnrnrnurn•urnuti&urn• 
rnrnurnrnrnurn•rniiiirnrn 
••••••••••rn•rnurn•• 
UI	 U) 
*
19  
rrnrnrrniiiurni 
•rn•rnrnuuiiii•uurnui 
•rnurnrnrn•urnuurn 
•urnurnarnrnurn•rnrnuu 
•rnuurnurni•irn•rnrn rn 
rnrnrnrnrnunirnrnrnuuirn 
•urnuu•rnusrnrnuurnrnrn 
rnrnrnuu•rnu•uirurn 
•rnrnrnrnrnuurnnvu 
•
r.." 
UUNRUl•IIt1Y• 
• urnrnu•••urniiiuu 
•irnrnrnrnrn•rn••rnrnu
I., 
Ii 
'4)
fl) 
1L 
C" 
MImp"limt . ONMEMMMMM 
•u•u••u•au•uuriu 
•iiuu•iu••ii MENMEENEEMMEEM 
uu••uii••uau• NEENOMERNMEMOMENE 
mommmommuffimmom 
fU ¶ - • •IUSUU•1F41 •UU•ULI1l MENEEMENEMESIMEM 
SI
10 
L1 
NACA RN No. L6H28d	 Fig. 37 cont. 
(I-' 
IN MEMSOMEMENME 
•UU•I•UUILU•II 
u••••uuusgiuiu•u 
•UUIUURUUNIU 
ç;3 
• c 
c\1 0 
-
-I 
Fi g . 37 cone.	 NACA RM No. L6H28d 
r
0 
-Z. 
SO 
•NkiU•UUUU•UUiU MEMEMMMEMEMEM , 
•iiiiiiriiiiu•u•u•ui 
MOMMEMEMEMOMME ME MEMEMOMMEMOMEM MOMMERNMEMEN NONE UU•SNI1iU•I1 liii 
sommoommmomom 
- MENEEM 
MEMMEMOMMOMME1 • MOMMEME 
0-i 
k 
Ri 
CD 0 \' (\;1
